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ABSTRACT 
 
This thesis is concerned with the uses of ubiquitous computing (ubicomp) 
technologies in everyday domestic settings. In contrast to goal-oriented technology 
adoption (e.g. in the workplace), the integration of pervasive technology in the home 
faces not only social but also physical and technical constraints. We propose a design 
framework for the introduction of ubicomp technology into WRGD\¶V KRPHV that, 
firstly, considers a holistic approach to integrating pervasive technology; secondly, 
takes into account social factors and domestic activity when defining the nature of 
WKHV\VWHP¶VLQWHUDFWLRQ; DQGWKLUGO\DOORZVWKHXVHUWRDGDSWWKHV\VWHP¶Vinteraction 
and collaboration. 
  
Most of the work to date on domestic ubicomp takes the customization of domestic 
spaces for granted, presuming that the integration of sensing technologies can be 
accomplished to any required degree and usually assuming that context-aware 
systems have to be proactive, limiting users to the role of FRQVXPHUVRIWKHV\VWHP¶V
actions rather than allowing them a more participative or cooperative role.  
 
We have applied our framework to design a domestic ubicomp system to support 
SDUHQWV ZLWK FKLOGFDUH LQ WKH KRPH 7KH ³&RQWH[W-$ZDUH 5RRP´ DQG WKH ³7KH
Parent-&KLOG&RPSDQLRQ7RRO´prototypes are built to take account of the interaction 
between the social and physical and the social and digital contexts in order to address 
issues of integration of sensing technology, socially respectful collaboration and 
system adaptation.  
 
Two studies explore the potential social acceptance of the PChCT. The panel study 
considers pDUHQWV¶overall perceptions of whether these kinds of ubicomp tools might 
help with parental tasks. The usability study considers the usefulness and usability of 
the PChCT.  The results of the study reflect a positive attitude to the PChCT. Parents 
liked the collaborative resources and facilities to tailor collaboration. Further work 
might be done to assess how the V\VWHP¶VDGDSWation might fit within a wider context 
of user needs. Nevertheless, we argue that the use of our framework can lead to more 
socially acceptable ubicomp experiences in the home. 
 1 
CHAPTER I 
INTRODUCTION 
 
The evolution of our society and lifestyle seem to be a rich context in which 
computers might support living spaces. For the home in particular, we have seen how 
computer-based artefacts such as TV set top boxes, washing machines, wireless 
devices and microwaves, have been adopted to address group or individual needs and 
aspirations. Typically, such technologies appear to help people to manage the home. 
Despite its benefits, however, interaction with this technology demands a great deal 
of user attention. A user has to instruct the artefact explicitly in what task has to be 
done and how. The new era of innovative technology suggests that artefacts can be 
VPDUW HQRXJK WR VHQVH XVHUV¶ LQWHQWLRQV DQG WR DQWLFLSDWH VHUYLFHV WKDW FRXOG PHHW
their needs. Visions of the near future have intelligent networked devices that express 
WKHPHVVDJH³DRQ¶WZRUU\, ZHNQRZZKDW\RXPHDQZHFDQGRLWIRU\RX´$VPDUW-
home scenario may have a plethora of pervasive and ubiquitous technology which is 
alert to XVHUV¶ activities, and which can potentially improve living spaces not only 
through automation of appliances but also through awareness of the well-being of 
family members. For instance, context-aware services could support aging people in 
the home, or support parents with housework and facilitate their childcare activities. 
This is the vision of context-aware computing. 
 
Although this vision for smart living spaces and novel human computer interaction 
might be seen as promising, context-aware experiences in the home to date show a 
less optimistic perspective. There are two main problems facing context-aware 
designs: the collection of information about WKHXVHU¶VDFWLYLWLHVDQGWKHSURFHVVLQJRI
these contexts to define WKHV\VWHP¶VDZDUHQHVV7KHODWWHUtypically depends on how 
well the sensing technology is integrated within the domestic setting. The 
LQFRUSRUDWLRQRISHUYDVLYHWHFKQRORJ\WRFROOHFWFRQWH[WLQIRUPDWLRQIURPWKHXVHU¶V
behaviour is typically constrained by physical and social issues. 
 
This thesis is concerned with designing a novel domestic ubicomp (context aware) 
system that specifically considers the facilities and constraints RIWRGD\¶Vhomes. We 
propose a design framework that takes into DFFRXQW WKH XVHU¶V broader context 
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together with the design and operation of the ubicomp system. In this framework, the 
XVHU¶V FRQWH[W VSHFLILFDOO\ LQFOXGHV WKH KRPH¶V built environment and the social 
interactions that shape and are shaped by these spaces. That is, contrary to what is 
often assumed, our approach is sensitive to the potential obtrusiveness of integrating 
pervasive technology within the home. The social context is also borne in mind when 
defining facilities for collaboration and interaction. We believe that accounting for 
these social aspects of domestic life will help to design socially acceptable ubicomp 
experiences for domestic settings. 
 
Before describing the work carried out, we briefly describe the importance of the 
technology, the built environment and the social interactions that might influence the 
acceptance of computer-based support within the home. Following this, we offer our 
preliminary experience of building a context-aware artefact which helps to illustrate 
the importance of the aforementioned design elements and that fuelled our interest in 
using a more socially-aware approach to the design of domestic context-aware 
systems. 
1.1 Issues relating to context-aware ubicomp designs 
IRUWRGD\¶VKRPHV 
We already mentioned that context-aware systems depend on pervading the home 
with ubicomp technology, and we pointed out that there are two contexts ± physical 
and social ± that are of paramount importance when moving such technology into the 
home. We introduce below some of the social and physical factors that can limit the 
potential acceptance and adoption of pervasive technology in the home. 
1.1.1 The social context 
In 1996 a longitudinal study carried out by 9HQNDWHVK >9HQNDWHVK µ@ FRQWUDVWHG
the evolution of information and telecommunication technologies and their 
interactions within the everyday life of the household. It was realized that the 
adoption of technology within the home is typically associated with the benefits it 
might offer to the social organization of the home and the ways in which family 
members conduct their lives; i.e. technology can modify not only the attendance to 
household work but also people¶V lifestyles. For instance, washing and vacuum 
machines seemed to be adopted because they empower housework, but also because 
these technologies allow people attend to more than one task at the same time. It is 
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clear, then, that the utility of technology must be visible if it is expected to be 
accepted and adopted within the home. 7KDW LV ³WKH GHVLJQ RI WHFKQRORJ\ IRU
domestic environments should be done with the knowledge and understanding of the 
family members¶DFWLYLW\´>+XJKHVHWDOµ@. 
 
For context-aware designs this is challenging. The collection of context activity to 
UHSUHVHQW XVHU¶s behaviour and feelings might imply the use of a great deal of 
technology, and although we could augment any available artefact with technology 
within the home its utility might not be clearly seen by some users. For example, 
consider the augmented fridge which is able to identify and report when there is a 
lack of food; can we assume that every householder is interested in being told by a 
fridge what to include in their shopping list? Nevertheless, if we presume the utility 
of the smart fridge, as for other intelligent artefacts, what degree of sensing 
technologies might be sufficient for designing these kinds of context-aware artefacts? 
There seems to be no simple answer, because we must know what function end-users 
would like to see from a particular smart artefact. However, we do know that richer 
context-gathering should lead to a better understanding of users¶ activity, and better 
representation of user activity should lead to richer support for users. Therefore, in 
the final analysis it seems to be the user who should decide how relevant the offered 
support is, according to their current circumstances [Ouslavirta, µ04].  
1.1.2 The physical context 
As we recognized from the previous section, the accommodation of pervasive 
technology into domestic settings canQRWEHWDNHQIRUJUDQWHG7RGD\¶VKRPHVPLJKW
not have the flexible infrastructure to integrate the technology that context-aware 
ubicoPSGHVLJQVPLJKWQHHG >5RGGHQHW DO µ@, while the dynamics of space use 
and the mobility of artefacts in the home could also affect the accommodation of 
ubicomp technology. For instance, tKHURRP¶V³stuff´IXUQLWXUHHWF is re-arranged 
from time to time as the user wishes, and we could imagine resulting changes in 
sensor orientation, which could affect the V\VWHP¶V sensing of activity. Home 
furniture or artefacts can disappear at WKHXVHU¶VFRQYHQLHQFH; the replacement of a 
microwave or a TV set, are two such examples. These dynamics of domestic life 
might depend on, for instance, usability or aesthetic issues.  
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Another level of aesthetic issues can arise from specific installation requirements. 
For instance, consider the installation of a CCTV system WR KHOS ZLWK WKH KRPH¶V
security; where should this technology be placed? Should it be installed in the ceiling 
or in a corner of the room? Should we drill into the wall? Is it wired or wireless? Is it 
in tune with the décor of the room? 
 
We can summarize that physical and social contexts are interrelated and play an 
important role within the design and realization of ubicomp systems within the home. 
To explore their importance, therefore, we built a small context-aware scenario, the 
context-aware cupboard prototype, which allowed us to understand in greater depth 
the interaction of the physical and social contexts with sensing technology. The next 
section briefly describes our experience with the context-aware cupboard prototype, 
but more detail is given in appendix A. 
1.2 Understanding social factors in order to design 
domestic ubicomp systems 
In an effort to achieve a better understanding of the technical, physical and social 
interactions and their effects on the gathering of context, and hence on the awareness 
of a ubicomp system, we built the context-aware cupboard prototype. 
 
The context-aware prototype aimed to simulate a scenario in which an augmented 
cupboard helps parents to provide safe spaces and artefacts for children. In particular, 
the cupboard is able to recognize the person using it, and with that information the 
artefact decides whether or not to allow access to its contents. That is, the system is 
DZDUH RI WKH FKLOG¶V SUR[LPLW\ WR WKH FXSERDUG DQG ZLOO DOORZ LWV XVH RQO\ LI
permission is granted by the parent. 
 
The motivation underlying this ³KD]DUG-IUHH´ scenario for the child-cupboard 
interaction is established as follows: 
Within cupboards it is possible to find chemicals, dishes, drinks, utensils, and so 
on. With their natural curiosity, young children often open cupboard doors to 
explore. If the cupboard is aware of WKH FKLOG¶V attempts to interact, it could 
inform the parent about this activity, thereby assisting with the supervision of the 
child. 
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A small cupboard was augmented with phidget technology (see figure 1.1) to create 
the cupboard prototype. A servomotor, an RFID reader, a light sensor and a touch 
sensor were accommodated within the cupboard. With this technology we can 
control the door, know its state (closed/open) and get some context VXFKDVWKHXVHU¶V
ID (by the RFID tag that is worn). We also attached RFID tags to some containers 
simulating cleaning material. 
 
 
Figure 1.1 The aware cupboard prototype augmented with phidget technology 
We envisaged three levels of awareness from the cupboard prototype. First, a 
security level should guarantee that the door is closed unless interaction is allowed. 
Second, the cupboard should be aware of situations in which the parent and the child 
are together and close to the cupboard. In this situation we believed that the cupboard 
should respect parental supervision and potentially allow the child to interact with 
the artefact. The top level of awareness was thought of as a continuous learning 
process for the context-aware cupboard: its ³smart´ level. For instance, if the 
cupboard has learnt under which circumstances the parent grants permission, then the 
cupboard might be smart enough to decide whether to open its door or not to the 
child. 
 
A brief description of KRZ WKHFXSERDUGPLJKWEHDZDUHRI WKHFKLOG¶VDFWLYLWLHV is 
given below (see appendix A for more details): 
When WKH5),'UHDGHUGHWHFWVWKHFKLOG¶VSUHVHQFHYLDWKHWDJEHLQJZRUQE\WKH
child, the system checks if the door is closed. To do this, the status of the light 
sensor is used. As well as UHSRUWLQJWKHFKLOG¶VDFWLYLW\WRWKHSDUHQWWKHV\VWHPLV
aware of any commands coming from the SDUHQW¶V user-interface, in case 
permission for interacting with the artefact is granted. If this is not true then the 
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door is kept locked (open otherwise). Any activity around the door of the 
cupboard is recorded to a file. 
 
Figure 1.2 ECT Graph Editor and the software components of the cupboard prototype 
To interact with the sensing layer we use the Equip Component Tool (ECT) 
>*UHHQKDOJK HW DO µ@, figure 1.2. There we observe the interconnection of the 
components of the prototype system to implement the cupboard¶V DZDUHQHVV. The 
software components with a bold square are used to implement some rule-based 
processing for the context-aware cupboard whereas the remainder are the interfaces 
to the sensing devices. In the bottom area there is the UI that offers information 
about the state of the door and the person currently identified, and the button in the 
middle can be used to open or close the door of the cupboard. 
 
We are using this overview of the implementation of the context-aware cupboard 
prototype to point out the importance of technical, physical and social considerations 
while designing a context-aware system, some of which are outlined next. 
1.2.1 The lessons 
Accommodation of technology ± augmenting artefacts or appliances with ubicomp 
technology is challenging. The cupboard prototype taught us that physical concerns 
will arise when looking for home spaces in which to site technology. The 
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incorporation of technology can demand physical resources which are not always 
available, or which require the alteration or modification of the artefact itself. For 
instance, to accommodate the servomotor within the prototype the original cabinet 
door was removed, and nails and Velcro were used to fix the motor firmly. More 
over, because most of this kind of furniture does not provide access to an electrical 
source, a new cabling path was necessary to power the technology.  
 
Social intrusiveness ± there are two dimensions of intrusiveness found in our aware 
cupboard prototype. The most notable is that a person needs to wear an RFID tag. 
The approach of tagging people might be seen to be highly intrusive and, unless the 
tag is attached to their skin, we cannot guarantee that people will wear it all of the 
time. Thus, the selection of technology should consider how it impacts on the human 
and social context.  
 
The second dimension regards the mechanisms available to users for interaction. The 
use of some technologies to monitor WKHXVHU¶VDFWLYLW\PLJKWUHTXLUHDQexplicit user 
interaction. For instance, consider a scenario in which RFID is used to gather 
information on how many times a day a person enters the kitchen. To ensure that 
each entry to the kitchen is registered we may need to ask the user to touch the door 
frame each time ± the RFID reader, to be precise. It seems therefore that the use of 
this kind of technology could affect people¶VDFtivities. 
 
Context-aware artefacts ± we have already stated that the awareness of a system 
relies upon the available context information and that the monitoring of activity 
might depend on how relevant the user perceives the ubicomp service to be. This 
returns us to the initial point of how users might help to decide awareness 
requirements for domestic ubicomp designs. For instance, in the particular case of 
caring for young children, does our cupboard prototype offer the level of awareness 
that parents need in order to monitor their FKLOG¶VVDIHW\"We should avoid making 
assumptions about what technology can do for users and what users might need from 
WHFKQRORJ\>9HQNDWHVKµ@ 
 
There is another social issue present, related to the specific collaboration with the 
parent. For instance, we could ask whether the context-aware cupboard should 
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interrupt the parent¶V DFWLYLWLHV What type of information should be delivered? Is 
there something happening that might put the child at risk and that requires the 
parent¶V attention? Could the parent control this situation remotely? Finally, has the 
context-aware cupboard enough technical resources to support parental tasks? Thus, 
as previously stated, if we are able to identify more clearly what users might need, 
then we could determine the awareness required by the system. 
 
To complement this formative knowledge and understanding of potential issues that 
might arise when designing context-aware systems for the home, we decided to get 
an initial view RISDUHQWV¶SHUFHSWions of using computer-based technology to help 
them with some of their parental activities. 
 
What might parents need? 
After exploring our context-aware scenario, we decided to find out what people 
might think about using technology to help them with some of their parental tasks. 
Three parents were asked to answer a questionnaire soliciting information about how 
parents manage household work and childcare. In particular, we were interested in 
SDUHQWV¶SHUFHSWLRQof the extent to which technology could help them to supervise 
FKLOGUHQ¶VDFWLYLWLHV+HUHZHSUHVHQWsummaries and some excerpts that complement 
our experiences with the context-aware cupboard prototype: 
 
Mother 1 ± student with a 9-month child: 
Household work is done in spare time and mostly caring for the child at the same 
time. While attending to housework the child is kept in a secure area, e.g. the 
highchair, and entertained. When undertaking cleaning tasks that include the use 
of chemicals, the child is kept at a distance but under supervision. When cooking, 
the child is under constant supervision and kept away from the preparation area. 
7KH XVH RI WHFKQRORJ\ IRU VXSHUYLVLQJ WKH FKLOG¶V ZKHUHDERXWV PLJKW EH
welcomed, but, its utility is perceived only for the early development years: 
³Visual child monitoring could be helpful when you have to leave your child, for 
example, to answer the door or go to the toilet.´ 
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Mother 2 ± half-time paid job with an 11-months old child: 
Cleaning tasks are left mainly for weekends when there is someone who can look 
after the child while doing household work. There is a complete social awareness 
of WKHFKLOG¶VDFWLYLWLHV± ³QHHG WRPDNHVXUH WKHFKLOG LVQRW WRXFKLQJVPHOOLQJ
WKH FOHDQLQJ FKHPLFDOV RU DZD\ IURP DQ\WKLQJ KRW DQG VKDUS´ +RZHYHU LW LV
argued that the child at this stage is young and with a low level of activity and, 
therefore, there seems to be a low appreciation of using technology for 
monitoring the environment and use of home spaces: ³Impractical, there should 
always be parental supervision for \RXQJFKLOGUHQDURXQGWKHKRPH´« ³,ZRXOG
prefer to have technology that did the cleaning and chores for me.´ 
 
Mother 3 ± half-time paid job with a child 4 years and 3 months old: 
There is a flexible policy for doing household tasks. At this stage of development 
the child is allowed to join with the mother, for example, in the cleaning tasks. 
When helping, the child is often warned about potential dangers that can be faced 
with cleaning or cooking activities. A context-aware system might have been 
accepted when the child was younger but at this time her privacy is considered 
valuable: ³This appears to remove the parents from interacting with their child at 
DYHU\YLWDOVWDJHLQWKHHDUO\OLIH´«³Parents do need to asses and minimise risks 
to the child even so this does not guarantee an accident-free situation.´ 
 
From the perceptions of these parents, we have identified different considerations 
which affect how the usefulness and usability of ubicomp technology might be 
perceived. One element is related to the FKLOG¶VGHYHORSPHQWWe believe, therefore, 
that a context-aware system design cannot be uniform; but on the contrary, must be 
designed flexible to allow parents to adapt its behaviour. Another related element is 
associated with the level of WKH V\VWHP¶Vproactiveness. Parents seem to argue that 
some help from technology might be accepted but they will not accept technology 
that attempts to undermine their own parental role. This latter reflection makes us to 
think not only about the degree to which technology should be used to augment 
artefacts, appliances, home spaces and so on, but also about the level of context-
aware collaboration that parents might accept. 
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In summary, we seek to highlight the importance of technical, physical and social 
considerations within the design of context-aware ubicomp experiences, recognizing 
that the acceptance of ubicomp systems within the home might be constrained 
according to the circumstances of each particular household and its members: 
³&RPSXWLQJ LV QRW RQO\ ORRNLQJ IRr a physical space but also crossing social and 
cultural boundaries´ >6HQJHUVHWDOµ@ 
1.3 Thesis goals 
The formative experience gained with the implementation of the context-aware 
cupboard prototype, and soliciting initial views from parents helps to establish two 
main goals for this work: - 
 
To give a formal account of the social context to inform the collection of information 
about domestic activities through sensing technology and to allow the system to be 
DGDSWHGWRFXUUHQWXVHUV¶SUHIHUHQFHVDQGEehaviour. 
 
Followed by: - 
To implement this framework in order to evaluate whether such a design is perceived 
as socially respectful of the living space and whether users feel comfortable with 
their interaction with such a ubicomp system to adapt levels of collaboration. 
1.4 Thesis Contributions 
The contributions of this thesis are: 
 A framework for designing socially acceptable ubicomp experiences in 
WRGD\¶VKRPHV. This thesis proposes a framework that specifically takes into 
account the convergence of the social and physical contexts when moving 
pervasive technology into the home, and the social and digital contexts when 
defining facilities for collaboration and interaction. That is, the user is 
considered in the accommodation of sensing technology to collect context 
and also in WKHGHILQLWLRQRIWKHV\VWHP¶Vinteraction. 
 
 Design and implementation of a ubicomp prototype to sense XVHUV¶DFWLYLWLHV. 
We design a context-aware room prototype that demonstrates a less intrusive 
approach to gathering information about some everyday parental activities. 
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The integration of technology within the room prototype takes into account 
social concerns such as: the felt needs for parental support, the facilities 
within the built environment and the degree of intrusiveness within the living 
space. This approach allows designers to explore realistic context-aware 
services using the available context information. 
 
 Design and implementation of a ubicomp UI that mediates collaboration 
from and interaction with the aware room prototype. This thesis uses a 
socially respectful approach to support householders. The Parent-Child 
Companion Tool, PChCT, takes into account parents activities and attempts 
to respect this social context when conveying information. In addition, the 
PChCT tool considers the variability of parental needs and allows parents to 
DGDSWWKHV\VWHP¶VFROODERUDWLRQWRWKHLUFXUUHQWFLUFXPVWDQFHV 
 
 A qualitative and quantitative study that explores the social acceptance of 
this kind of ubicomp support. This thesis presents a user study carried out in a 
nursery setting to gather feelings and attitudes from 20 parents. The survey 
uses a modified group-administered questionnaire to elicit information about 
general social perceptions and awareness of technology-based support for the 
home. This also allows the identification of social issues across a range of 
different parental situations and the possible degree of acceptance of this type 
of ubicomp technology. 
 
 A usability study that explores the acceptance of this type of parental support 
and which informs future developments. Three parents were given experience 
of the PChCT in their homes, and the results from these studies help with the 
identification of individual issues in the acceptance and adoption of this type 
of ubicomp tool. From their experience parents assess the collaborative and 
interactive facilities offered by the PChCT. 
 
1.5 Thesis Outline 
Chapter two reviews research related to the work carried out in this thesis. This 
includes a discussion of how diverse context-aware experiences proposed for the 
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home by others in the current literature manage the associated technical, physical and 
social issues, and the kinds of support being offered to occupants. 
 
Chapter three introduces a conceptual framework to support the design of context-
DZDUH V\VWHPV LQ WRGD\¶VKRPHV:HGHVFULEH DKROLVWLF DSSURDFK ZKLFKFRQVLGHUV
the convergence of technical, physical and social contexts at the early stages of the 
design process. This holistic approach can then help to identify realistic possibilities 
IRU FRQWH[W JDWKHULQJ DQG VFRSH WKH V\VWHP¶V LQWHUDFWLRQ 7KH IUDPHZRUN DOVR
FRQVLGHUV PHFKDQLVPV IRU WKH DGDSWDWLRQ RI WKH V\VWHP¶V FROODERUDWLRQ LQ RUGHU WR
reduce its obtrusiveness. Overall, we believe that this approach might help to design 
more socially acceptable ubicomp experiences for domestic settings. 
 
Chapter four presents the Context Aware Room (CARoom) and the Parent-Child 
Companion Tool (PChCT) prototypes. These are the results of employing the 
framework to implement a context-aware experience within a real home. The 
context-aware room prototype is used to collect activity data from three parent-child 
activities. This activity is then processed to drive the collaborative and interactive 
facilities of the PChCT. This tool is used by parents to receive information from, and 
to interact with, the CARoom. 
 
Chapter five describes the methodology used to explore the social acceptance of the 
PChCT ubicomp tool that aims to support parents in the home. Similarly to the 
³7HFKQRORJ\ 3UREHV´ DSSURDFK >+XWFKLQVRQ HW DO µ@ ZH PDNH XVH RI GLIIHUHQW
evaluation methods ± technology-probe-like prototype, field-testing, video-
demonstration, surveys and interviews ± WR DVVHVV DQG XQGHUVWDQG SDUHQWV¶
appreciation of the usefulness of ubicomp technology. In particular we have used a 
questionnaire-based panel survey, and a hands-on usability study. The panel survey 
is a single session study in which the technology is introduced with a video 
GHPRQVWUDWLRQ WKLV GHPRQVWUDWHV ³KRZ WR XVH´ DQG ³ZKDW WR H[SHFW IURP´ WKH
3&K&7 WKHQ D TXHVWLRQQDLUH HOLFLWV XVHUV¶ DWWLWXGHV WR WKH 3&K&7 7KH XVDELOLW\
study comprises two sessions. In the first session parents are introduced to the 
activity-aware room; within the same session we collected data from the chilG¶V
activity. Within the second session parents use and explore the collaborative 
resources available from the PChCT, and a semi-structured interview helps to 
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LGHQWLI\SDUHQWV¶DWWLWXGHV The results of these two studies are combined to explore 
user acceptance and potential opportunities for the improvement of this type of 
ubicomp tool.  
 
Chapter six assesses the potential for social acceptance of the PChCT tool from the 
SDQHO JURXS 5HVXOWV DUH SUHVHQWHG DW WKUHH OHYHOV RI XVHUV¶ SHUFHSWLRQ $W WKH ILUVW
level, general results reflect the overall perception of parents regarding the use of a 
XELFRPS WRRO WRKHOS WKHP LQ VXSHUYLVLQJFKLOGUHQ¶V DFWLYLWLHV ,Q WKH VHFRQG OHYHO
UHVXOWVH[SORUHYDULDWLRQVRISDUHQWDODWWLWXGHVZLWKFKLOGUHQ¶VDJHV)LQDOO\WKHlevel 
three results analyze, from a purely social perspective, the views of the less positive 
parents about the PChCT. 
 
&KDSWHUVHYHQSUHVHQWVGDWDUHIOHFWLQJWKHSDUHQWV¶REVHUYDWLRQVDQGDWWLWXGHVWR WKH
PChCT tool from the usability study. Results are presented in terms of social 
perception of the usefulness and usability of the PChCT. These acceptability 
parameters are used to explore individual contexts that might influence the 
acceptance of the collaborative and interactive facilities available within this tool. 
 
Finally, chapter eight contains a summary and conclusions with suggestions for 
future work. 
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CHAPTER II 
LITERATURE REVIEW 
2.1 Introduction 
The previous chapter introduced some of the physical and social issues that may 
affect the acceptance of pervasive sensing and thereby the experience of context-
aware systems within the home. We briefly reviewed how people seem to adopt 
technology with regard to its benefits to household management and also how some 
social aspects of domestic life might constrain the acceptance of unfamiliar 
technology. We presented our preliminary context-aware prototype and social study 
which shaped our understanding of the issues that affect context-aware designs and 
which fuelled our interest in exploring potential ubicomp applications to support 
everyday activities. 
 
The integration of sensing technology is doubtless one important element of any 
context-aware design, and for domestic settings in particular this determines the 
scope of the ubicomp V\VWHP¶VFDSDELOLW\. This chapter reviews the implementation 
of some previous context aware experiences, highlighting their aims and discussing 
issues around the accommodation of pervasive technology. We have grouped these 
ubicomp experiences into four categories: laboratory-based, which considers work 
carried out in purpose-built facilities or in homes that have been adapted as live-in 
laboratories; affective awareness, which considers work focused on supporting 
communication between family members; daily activity monitoring, which includes 
work with various technology-based approaches to gathering user behaviour data; 
and finally user-ubicomp interactions, which considers work focused on mediating 
interactions between users and technology. 
 
The order and diversity of the reviewed literature serves to illustrate how the 
³DZDUHQHVV´ FRQFHSW KDV HYROYHG ZLWKLQ WKH FRQWH[W RI GRPHVWLF VHWWLQJV. Further, 
because it reflects the importance of gaining knowledge and understanding of the 
behaviours and diversity of householders, it illustrates the different social contexts 
explored for ubicomp collaboration and social perceptions of context-aware 
computing support. 
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In order to introduce formally the importance of these elements in the design of 
domestic ubicomp systems, we present WKH ³&DVDEODQFD´ H[SHULHQFH [Hindus et al, 
µ@ as an initial example. This project uses the media space concept to explore the 
extent to which current home technologies influence household communications, and 
to investigate potential opportunities for designing communication devices that might 
be needed by users. The intentional presence lamp and the scan board are two of the 
prototypes which were created to engage people with new forms of communication 
device. From their experience in developing those artefacts we highlight the presence 
of technical, physical and social issues. 
 
Firstly, the authors explored needs for communication between householders who 
live apart. This reflects a research interest in supporting family members with 
systems that allow them to communicate. We believe that, within the home, this kind 
of computer collaboration could support awareness between family members. 
 
Secondly, to arrive at the aforementioned prototypes they developed nine pre-
prototypes, which included the testing of different kinds of ubicomp technology: 
laptop computers, audio and video systems, ISDN communication, ambience lamps, 
and wearable devices among others. These experiences exemplify the importance of 
VHOHFWLQJ WKH ³DSSURSULDWH´ WHFKQology for the gathering of information about the 
environment and user activities within the design process of ubicomp tools for the 
home. 
 
Thirdly, over fifty ethnographic studies were undertaken to identify and inform 
designers about the kind of devices and/or services that might PHHW XVHUV¶ QHHGV
Some of the issues found within the evaluation of both prototypes relate to the social 
DFFHSWDQFHRIQRYHOWHFKQRORJ\WKHLQWUXVLYHQHVVRIWKLVWHFKQRORJ\ZLWKLQ³OLYLQJ´
spaces and the potential impact on peopOH¶VSULYDF\7KHVHWKUHHHOHPHQWVVKRXOGEH
taken into account in context-aware designs. 
 
From this we recognize the challenge of exploring ubicomp experiences within the 
home. Technology should be carefully identified, tested and integrated within the 
physically available building resources. Nevertheless, the utility of such ubicomp 
 16 
technology must be clear. We start therefore by reviewing previous work bearing in 
mind these design concerns: 
1. The nature of the proposed service offered by each system ± this will give 
information about the social DQGLQGLYLGXDO³QHHGV´WKDWPLJKWEHVXSSRUWHG. 
2. Integration of technology ± to identify the kind of technology and the scale of 
its integration within the setting. This information might help to identify 
trends in technology but, in particular, also recognise its current benefits and 
limitations when considering its integration into everyday settings. 
3. Degree of social acceptance ± we will highlight user feelings about the 
proposed ubicomp collaborations. 
4. User interaction ± when available we will identify whether the system leads 
collaboration or if the user has a more participative role within the ubicomp 
system. 
2.2 Laboratory-based experiences 
In this section we review work that has been carried out either in purpose-built 
homes or in homes that appear to be treated as live-in laboratories. These experiences 
are often characterized by the kind and degree of technology used to study and 
monitor XVHUV¶EHKDYLRXU7KHVHODERUDWRU\-based experiences are used as the starting 
point to discuss physical and social issues as we attempt to project these technology 
scenarios into realistic homes. 
2.2.1 Ambient Intelligence 
The concept of Ambient IQWHOOLJHQFH >'H 5X\WHU DQG $UWV µ@ KDV EHHQ XVHG WR
explore user-artefact interactions as a means of identifying potential markets for 
information products. Traditional media artefacts such as TV, video players and Hi-
Fi systems are thought to be replaced by virtual devices embedded within intelligent 
environments. This virtual environment should allow users to interact ubiquitously 
with, for instance, an ambient display, anywhere. Other levels of this kind of 
intelligent domestic support might include automation of kitchen activities. For 
instance, intelligent kitchens might manage the shopping list or use information 
about available food to formulate possible recipes. The HomeLab, which is the 
laboratory setting being used as the test bed for some of the ambient intelligence 
visions, hides cameras and microphones in the false ceiling, conceals cabling in 
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double floors, and accommodates equipment such as computers in corridors adjacent 
to the rooms. However, although these could be viewed as interesting future 
scenarios for domestic human-computer interaction, it seems unlikely that they 
would be realised LQWRGD\¶VKRPHV 
2.2.2 The Aware Home 
At the Georgia Institute of Technology a longitudinal study of social interactions 
with future computing resources is explored in a live-in laboratory, the Aware Home 
>(VVD ¶@ 8ELTXLWRXV VHQVLQJ technology is used to explore smart and aware 
environments. Audio, video, RFID, ultrasonic, force-sensitive and vibration sensors, 
and grids of piezoelectric wires and optical fibres are among the technologies used 
within the Aware Home. These technologies are used to develop ubicomp 
applications that include videophones, intelligent surveillance and monitoring, 
speech and gestural interfaces, education and entertainment. The Aware Home is 
primarily focused on supporting the everyday lives of the elderly. Some of the 
context information that the study was interested in includes identity, location and 
activity. For instance, the smart floor uses force-sensitive and vibration sensors to 
identify and locate a person based on his or KHU IRRWVWHSV 7KH ³)UHTXHQWly Lost 
2EMHFWV´ V\VWHPXVHVD WDJJLQJDSSURDFK WR recognise user-objects interactions and 
support people in situations where objects are misplaced; this system is seen to 
empower memory. Although the usefulness of these approaches might be socially 
accepted, there are physical and social issues that will constrain their implementation 
in the home setting. We might argue, for example, that WRGD\¶VKRPHVdo not have 
the flexibility to re-design room layouts or to create new spaces to accommodate 
arbitrary sensing technology such as RFID or ultrasonic-based systems. Furthermore, 
wearable technology is typically seen as socially intrusive and its use with family 
members other than (or including) elders might be rejected. 
2.2.3 The MAV_Home 
The Managing and AdapWLYH9HUVDWLOH+RPH>&RRNµ@H[SORUHVKRZHQYLURQPHQWV
that are augmented with technology could maximize comfort for inhabitants. On the 
basis that pervasive computing is becoming part of home settings, this work aims to 
VXSSRUW KRXVHKROGHUV¶ OLYHV E\ Dutomating the home environment, conserving 
resources and improving safety and security. It is argued that if the MAV_Home can 
monitor its own ³well-being´by, for example requesting maintenance or informing 
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inhabitants about emergencies, then this indirectly contributes to WKH HOGHU¶V ZHOO-
being, as safety is guaranteed. Pervasive technologies used include devices such as 
power line control interfaces (X10), stepper motors, reed switches, touch screens and 
cameras, and low level sensors to monitor light, humidity, temperature, smoke, gas 
and motion. Each of the six rooms within the MAV_Home hosts 7 X10 devices, an 
average of 12 environmental sensors plus some stepper motors. The MAV_Home 
makes use of interesting technology, however, besides the inherent physical issues, 
there were also some problems with WKHV\VWHPV¶UHOLDELOLW\:  
³FDLOXUHVRFFXUUHGWRVRPHPLQRUVHQVRUQRLVHFDXVLQJWKHSDWWHUQVRIXVHU¶V
activity to appear different from the system training data´  
 
Thus, designers should be extremely careful with the selection of candidate 
technology, and moreover, account for environmental factors that might affect its 
performance: novel technology that seeks to be accepted in the home should aspire to 
EH³HUURU-IUHH´, otherwise it may be refused. 
 
From these examples we realize that great benefits may be obtained when using 
purpose-built environments. The diversity and scale of sensing technology that can 
be accommodated allows designers to collect rich context information and therefore 
define different levels of system awareness. There are few physical and social 
constraints. Participants know in advance the type of system with which they will be 
involved, including the technologies used to monitor and track their activities. This 
prior agreement might include dealing with some privacy concerns. 
 
Unfortunately, the approach of using such ³FRQWUROOHG´ scenarios to obtain user 
context information might be difficult to reproduce in real homes:  
³Domestic activities mean that people can get out the door, feed themselves, 
put the children to bed, and so on, without eternally having to take pause and 
invent sequences of action anew or open up their every facet for inspection or 
challenge or to constantly have to account for what they are doing with 
explanations or rationales´ >7ROPLHHWDOµ@ 
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Unlike the previous examples, the following experiences are more focused on 
exploring a particular collaborative approach. Although these scenarios are less 
³FRQWUROOHG´ZHZLOOsee that there still are some physical and social issues. 
2.2.4 Map of our lives 
Map of Our LLYHV>$LSSHUVSDFKHWDOµ@LVXVHGWRVHQVHSHRSOHDQGREMHFWVLQWKH
home. This study explores whether the use of mobile technology might be linked to 
WKH KRXVHKROGHU¶V HYHU\GD\ DFWLYLWLHV 7KH ORFDWLRn and tracking of portable 
computing devices is used as the means to gather context information such as the use 
of the spaces within the home and the practice of concurrent activities such as 
watching TV and using a laptop. Tags are worn by users and also attached to 
artefacts. The proximity or FORVHQHVV EHWZHHQ WDJV LV XVHG WR LGHQWLI\ XVHUV¶
interactions with artefacts. Additional context information such as log files and the 
on or off state of artefacts are used to discern parallel activities. For instance, if a 
user is located on the couch and the computer log shows that it was used at the same 
time as the TV was on, the system might infer that the user was working with the 
computer concurrently with watching a TV program. Technology used in this work 
includes the Ubisense positioning system, current sensors, X10 devices and the 
XVHU¶VODSWRS7KXVZHPLJKWDUJXHWKDWGHVSLWHWKHEHQHILWVRIXVLQJDhigh precision 
system for tracking and location, the accommodation of this technology within real 
homes might be quite intrusive because of the physical requirements for its 
installation. Also, we note WZRVRFLDODVVXPSWLRQV WKHXVHU¶VZLOOLQJQHVV WRZHDUD
tag, and the consideration of the home as an extension of the workplace. We believe 
that both of these assumptions might constrain the application of this approach. 
2.2.5 AMIGO 
$0,*2>-RXYHHWDO µ@LVDVRIWZDUHDUFKLWHFWXUHSURSRVHGWRGHVLJQPRQLWRULQJ
applications. The system is intended to facilitate the development of context-aware 
experiences to support interpersonal awareness for elders or children. A laboratory 
office was adapted to accommodate a Ubisense system. Other technologies included 
sound, video, mobile devices and UPnP-based devices. The system explores 
collaborative approaches to raising awareness of family members. For example, if 
the system detects a safety issue it uses different mechanisms such as blinking lights, 
text-based messages or siren-like sounds to alert the caregiver. The first element to 
realize here is that some of these technologies require physical spaces that might not 
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EHDYDLODEOHLQ WRGD\¶VKRPHV6HFRQGas in the previous study [Aipperspach et al, 
µ@ it is taken for granted that wearable technology will be accepted by 
householders. Thus, although these assumptions help AMIGO to convey awareness, 
there may be problems with the social acceptance of this type of user-ubicomp 
interaction: tagging people and aesthetics are two significant issues when considering 
living spaces.  
2.2.6 H3 robot 
Perhaps the ultimate expression of a smart home is a robotic home, a setting in which 
robot systems are ready to act on behalf of humans. It is argued that the H3 robot 
>6LPRHWDOµ@FRXOGDGGUHVVFKLOGFDUHWDVNVLQWKHKRPH7KHURERWLQGLUHFWO\GHDOV
with children¶V activities when they move towards objects that might be a potential 
risk or a probable cause of an accident. In this type of scenario the robot could 
choose between two different forms of intervention. One of these might be to place 
itself between the potential hazard and the child. The second might be to distract the 
child so that the child¶V interest in the artefact subsides. To that end, the robot could 
use its multimedia capabilities. For example, the robot can play some music or invite 
a child to play a videogame. It can also reproduce a parent¶V advice. Some of the 
social issues found in this study include the child¶V period of adjustment to a 
robotized environment.  
³+HUQHRSKRELDWUDQVLWLRQSHULRGZDVPXFKORQJHUDQGPRUHGUDPDWLF«VKH
was not able to stay aloQHZLWKWKHURERW«´  
 
Another potential issue is associated with the ultrasonic system that is used for 
location and tracking because this type of sensing system typically requires special 
care in its installation. 
 
Laboratory-based settings have been valuable to explore diverse technical and social 
issues and interactions. This approach allows designers to investigate possible future 
human-computer interactions. However, these ³FRQWUROOHG´ HQYLURQPHQWV often 
present a ³URV\´SLFWXUHRIXELFRPSFROODERUDWLons. We have seen that, as we move 
out of a laboratory, technical and social issues become more pronounced, and 
perhaps more problematic as is exemplified in the following sections. 
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2.3 Affective awareness 
This section reviews work that is concerned with support for interpersonal awareness 
between family members. In contrast to the previous section, here we find only a low 
level of sensing technology, but a high level of interest in supporting novel means of 
communication for distant householders. The desktop-like approaches of most of 
these experiences provide good examples of physical and aesthetic issues, 
highlighted in the photographs that follow. 
2.3.1 Gustbowl 
This is an artefact designed to support family members who live apart. Interactions 
with the GXVWERZO>.HOOHUHWDOµ@KHOSIDPLOLHVWRNHHSLQWRXFKDQG to feel they 
are close in space. In particular, the artefact serves as an awareness medium to 
inform a mother about some of her FKLOG¶V DFWLYLWLHVZKHQKH or she is living in a 
distant dwelling. For example, when the child comes home and puts some personal 
things in the GXVWERZOWKHSDUHQWUHFHLYHVDSLHFHRILQIRUPDWLRQWRLQGLFDWHD³0RP
,¶P KRPH´ PHVVDJH It is suggested that this might help to relieve the mother¶V 
ZRUULHVDERXWWKHFKLOG¶s safety. Some of the technology used in the Gustbowl design 
includes a pressure sensor, gyroscope, CCD chip, servo motor, organic led display 
and a computer. Figure 2.1 shows a gust bowl installation. 
 
Figure 2.1 Physical and aesthetic issues for the Gustbowl 
One family tested the Gustbowl artefact for a week but the results seem to reflect 
time demand issues. To interact with this artefact the mother had to stand by and be 
aware of the bowl in order WRJHWKHUVRQ¶VPHVVDJH. For instance, it was recognized 
that only six out of eighty messages were completely detected by the users. This 
technology should therefore use varied mechanisms to convey messages to mobile 
parents. In addition there was a low level of interaction between mother and son 
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which seemed to be associated with the lack of familiarity with the use of this type of 
technology. Thus, this work emphasized the importance of introducing the 
technology to parents to help them to grasp the interactive approach of the gust bowl. 
Furthermore, from figure 2.1 we can see the physical requirements for 
accommodating this technology which might constrain its incorporation in everyday 
environments.  
2.3.2 Technology Probes 
7HFKQRORJ\SUREHV>+XWFKLQVRQHWDOµ@have been used to explore how ubicomp 
designs might support communication between distributed family members. The 
probes are particularly focused on studying inter-family communication and the 
extent to which these social interactions could change with the use of alternative 
technologies such as the messageProbe and the videoProbe. The messageProbe can 
be used to exchange digital post-it notes. The videoProbe helps with the sharing of 
still images. The technology used to build these probes includes a minicomputer, 
touch screen monitor, webcam, and tablet pc.  
 
messageProbe 
 
videoProbe 
Figure 2.2 Physical and aesthetic issues within the design of technology probes 
The messageProbe was tested concurrently in three households: parents with 
children, and two sets of grandparents. The videoProbe was tested in two pairs of 
household: two sisters and two brothers. Some of the social experiences with the 
technology probes show issues associated with domestic activities and variability. 
Regarding the messageProbe, most of the communication flowed between 
grandparents and children. This might be an indicator that parents were not engaged 
with the technology or that their available time for interacting with the probes was 
very limited. With regard to the videoProbes, we might observe aesthetic issues. For 
instance, figure 2.2 shows how hardware and cabling were concealed to keep the 
appearance of the videoProbes in tune with the aesthetic of the room. Additionally, 
one of the users allowed drilling into the wall of her flat to hang the probe, whereas 
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the other home owner preferred to make some space on a sideboard on which to 
place the probe, rather than disturb the building. Finally, the researchers argue there 
were different attitudes to the technology probes, each associated with the individual 
motivations behind the potential use of a probe, which suggest that adaptable or 
adaptive ubicomp tools are necessary in order to PHHWGLIIHUHQWXVHUV¶QHHGV 
2.3.3 ASTRA 
$675$>0DUNRSRORXVHWDOµ@LVDQRWKHUV\VWHPWKDWH[SORUHs how different levels 
of social communication might be supported with technology. In particular, this work 
SUHVHQWV WKH XVH RI PRELOH SKRQHV WR FDSWXUH XVHUV¶ H[SHULHQFHV ZKHQ RXWside the 
home. Using a mobile phone that supports picture taking, drawing and writing, users 
can record thoughts or moments.  Information can be shared instantly via SMS, 
instant messaging or e-mail, RULWFDQEHVWRUHGLQD³7R-7HOO´OLVW,QGLYLGXDOVin the 
home can decide when to interact with the system and access that list. Here, a tablet 
PC represents the interface to interact with the ASTRA system, figure 2.3. The 
V\VWHPLVVRFLDOO\DFFHVVLEOHLHGHVLJQHUVH[SORLWWRGD\¶VPRELOHSKRQHWHFKQRORJ\
and desktop-like applications to offer a novel means of affective communication 
between family members. However, in spite of its social acceptance as a novel 
perspective on the use of this type of technology, it seems that its adoption is not 
guaranteed.  
 
Figure 2.3 Does technology fit in family daily activities? 
For example, during a two-week trial experience it was observed that participants 
started to share artistic information, but by the end of the first week they sent only 
pictures. So, on the one hand, we might argue that participants did not want a delay 
in sending the captured moment, but on the other hand, we might assume that there 
was a lack of felt need to communicate. Some participants reported, for example, that 
they took and sent pictures because they were instructed to do so. This also might be 
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associated with the novelt\RIWKHWHFKQRORJ\DQGQRWZLWKLWV³ILW´LQWRSDUWLFLSDQWV¶
GDLO\OLYHV³SDUWLFLSDQWVZRXOGSUREDEO\XVHLWOHVVLIWKHQRYHOW\ZRUHRII´ 
2.3.4 CareNet 
This system aims to support caregivers and family members of elders through a care 
network [Consolvo HWDOµ@The motivation for building such a system is based on 
a social study that considered the extent to which caring for elders affects caregivers¶ 
lives. Caregivers include not only family members but also others, such as nurses and 
doctors, who are concerned with the care for an elder. Problems in coordinating the 
care of an elder can include: responsibility, communication, distrust and unmet care 
needs. The system aims to support elders who live alone in their own home by 
offering communication facilities for the elder and for caregivers. For instance, the 
web-based CareNet diplay is used to receive and communicate information to 
VXSSRUW VRPH RI WKH HOGHU¶V HYHU\GD\ DFWLYLWLHV VXFK DV taking medication. This 
information can also be shared between caregivers, for example, to coordinate 
outings. The CareNet display is a tablet PC disguised as a picture frame (see figure 
2.4). Although there is the potential for social acceptance of this type of support from 
both elders and associated caregivers, it depends on bridging the social contexts 
effectively with technology.  
 
Figure 2.4 Pervasive technology is needed to enhance the CareNet system 
There is no sensing technology deployed, for instance, to gather environmental 
LQIRUPDWLRQWRLQIHUWKHHOGHUV¶ well-being or to update the system. In this work, this 
role was played by a receptionist who maintained communication with both elders 
and caregivers, and who updated the CareNet display using this information. 
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From this study of affective awareness we can conclude that novel uses of 
technology to enhance social communication are often welcome at least in principle. 
It is possible to observe a general interest in interpersonal awareness. However, we 
observed that firstly, systems must not overload or distract individuals in their daily 
activities; secondly, aesthetic issues should be taken into account when moving 
ubicomp technology into the home; and thirdly, usefulness and usability factors may 
influence the adoption of ubicomp technology. 
 
There seems to be a genuine opportunity to augment social spaces with ubicomp 
technology, and for novel designs to enhance everyday activities. Therefore, we 
move next to consider work that has been focused on the gathering of context 
information from social activities in domestic settings. 
2.4 Daily activities monitoring 
In this section we consider context-aware experiences that support everyday 
household activities. Although most of this work is focused on supporting in-home 
aging scenarios, we also illustrate different approaches to the monitoring RISHRSOH¶V
activities and to the integration of sensing technology within the home. We will 
again highlight social issues in the acceptance of the proposed ubicomp services and 
systems. 
2.4.1 The Home Energy Tutor 
The Home Energy Tutor [Beckmann et al, µ@ LV D GRPHVWLF V\VWHP LQWHQGHG to 
monitor energy consumption from appliances. This particular user-ubicomp 
experience explores whether sensing technology can help the user to manage the 
KRPH¶V HFRORJ\ DQG ZKHWKHU WKH XVHU might accept this kind of pervasive support. 
Five different sensing technologies are used: sound, motion, vibration, current and 
webcams. Sound, vibration and motion sensors monitor activity from working 
appliances. For example, the running of a refrigerator compressor can be 
differentiated from its steady state by any of these sensors. A further goal explores to 
what extent users are able to install the sensing technology. A package consisting of 
an appliance catalogue and wireless sensing devices was given to inhabitants who 
used this reference to attach sensors to appliances. An additional task consisted of 
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registering each of the sensors¶ barcodes to the system through the use of a handheld 
barcode reader.  
 
The evaluation of this work, with 15 participants, included four phases: introduction, 
exploration, sensor installation and interview. Overall, the study measured the userV¶ 
perception of the novel applications of this ubicomp technology and the physical and 
VRFLDOLVVXHVDVVRFLDWHGZLWKWKHVHQVRUV¶installation. Although in general it seemed 
that this kind of ubicomp support might be accepted, there are some issues that we 
wish to highlight. Firstly, the introduction of new sensor technology or its application 
in an unusual way can confuse end-users:  
³WKHQIDPLOLDUWHFKQRORJ\PXVWEHXVHGLQXQXVXDOZD\V«LWLVLPSRUWDQWWR
substantially disguise the underlying sensor, both in name and physical 
form´ 
 
Secondly, aesthetic and interpersonal awareness are social aspects that might 
influence the acceptance of pervasive technology within the home. For example, 
some householders were worried about the use of adhesives, and the visible presence 
of sensors, which could damage the whole home aesthetic. Some parents also 
expressed concerns about the installation of sensors because they were worried that 
young children or even pets could reach them. Thirdly, the use of microphones and 
cameras caused concerns about privacy: ³, JRW VR IUHDNHG RXW EHFDXVH RI WKH
FDPHUD´7KXVZHcan see that even when the utility of a technology is clear, users 
may still reject it: 
³Technical issues become irrelevant when users are unwilling to install 
sensors for pragmatic reasons´ 
2.4.2 Sensing from the Basement 
Sensing from the BDVHPHQW >)RJDUW\ HW DO µ@ LV DQRWKHU V\VWHP WKat aims to 
identify activities in support of HOGHUV¶ LQ-home aging. This work suggests that by 
detecting activity that shifts IURP³QRUPDO´SDWWHUQVLWPLJKWEHSRVVLEOH to identify 
³unhealthy´ activity, e.g. signs of illness. This approach, rather than intruding into 
the living space with sensing technology, proposes the sensing of the water 
distribution infrastructure within the home. Microphone-based sensors are attached 
to existing pipes to monitor the flow of water. By sensing the cold water that enters 
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the home, the hot water flowing through the main pipes and waste water that leaves 
the home, this approach might help to identify, for instance, the use of sinks, toilets, 
showers and other appliances such as the washing machine. This information might 
therefore be used to sense indirectly WKH XVHU¶V ORFDWLRQ In spite of its novel 
approach, however, this technology is constrained to monitor the XVHU¶V interaction 
with artefacts which are linked to the water distribution infrastructure.  
 
Another technical issue with the use of microphone-based technology is its 
sensitivity to ambient noise: pipes are good conductors of sound. For example, it was 
found that the rattle movement caused by the air conditioner and the clothes dryer 
affected the collection of water flow data.  
 
A further LVVXHDVVRFLDWHGZLWK WKHVHQVRU¶Vplacement and sensitivity relates to the 
sensing of concurrent activities. For instance, it was not possible to distinguish 
concurrent activities such as the use of the bathroom sink when the toilet tank was 
being filled up. 
2.4.3 STAR 
The Simultaneous Tracking and Activity Recognition [Wilson, $WNHVRQµ@V\VWHP
proposes WR VXSSRUW HOGHUV¶ DFWLYLWLHV As in previous work, the concept here is to 
offer safe home spaces that might help elders, as far as possible, to live 
independently in their own homes rather than in a care facility. The STAR system 
uses pervasive technology to monitor the health of elders. Location and activity are 
two kinds of context information XVHG WR UHDVRQDERXW HOGHUV¶Zell-being. A dense 
installation of binary (on/off) sensing technology is used in this experience: 24 
motion sensors and 24 contact switches with beam-break sensors and RFID tags. 
Although the evaluation of this experience was focused more on the STAR 
computing capabilities, this work serves to illustrate potential physical and social 
issues if the STAR approach was XVHGLQWRGD\¶VKRPHV 
 
Firstly, some of the technology used here is often classified as having a high power 
consumption, e.g. beam-break sensors, and we can assume that cabling issues are 
present. Secondly, an RFID tag disguised as a key ring needs to be carried by 
householders all the time so that the system can locate them at room level, an 
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approach that is often considered as intrusive. Thirdly, we wonder whether the 
tagging of artefacts affects or modifies their everyday use, e.g. what additional 
precautions should be taken with the contact switch installed on the fridge door?  
2.4.4 BUMUS 
The Bluetooth-based Ubiquitous Monitoring Unit for SenVRUV >+ZDQJ HW DO µ@
BUMUS, is the hardware platform used to design a tool that monitors activities 
within the home. The approach aims to tracking HOGHUV¶ ORFDWLRQDQGKHDOWK-related 
activity. Technologies used within this home healthcare scenario include motion (7), 
sound (1), light (2) and flame (1) sensors and magnetic switches. These sensors, it is 
reported, communicate activity to a host computer via Bluetooth. Some of the 
context information gathered includes entering or leaving rooms, cooking tasks, 
interaction with artefacts and XVHU¶V presence within a room. During the 
characterization phase of this sensing infrastructure participants were given a script 
with eight activities: watching TV, study, using the computer, filing, brushing teeth, 
vacuuming, walking around in the room and free exercise. Results from these 
controlled scenarios are promising from a technical point of view as it seems that 
cabling issues were overcome. However, because this work has not been tested in 
long-term use, we have some doubts about power issues, physical requirements for 
VHQVRUV¶LQVWDOODWLRQDQGWKHXVHUV¶SHUFHSWLRQVRIWKLVSDUWLFXODUXELFRPSDSSURDFK 
2.4.5 Monitoring ADLs 
The Activities of Daily Living system >0XQJXLDHWDOµ@PRQLWRUs elders¶ activities 
such as eating, getting in and out of bed, using the toilet, bathing, preparing meals 
and housekeeping, by tracking interactions with artefacts, appliances and other home 
objects. For example, simple on/off switches are used to track use of the washing 
machine. In total, they used 77 binary sensors in one home, and 84 binary sensors in 
another WRFROOHFWXVHUV¶DFWLYLWLHV over 14 days. The subjects included a professional 
who spent her free time at the home and one 80-year-old woman.  
 
Although we could discuss the social obtrusiveness of this approach in relation to the 
tagging of artefacts and objects, we prefer to remark on potential social concerns 
associated with the requirements to process information from large sensing 
deployments. For instance, to semantically label XVHUV¶DFWLYLWLHVDQGWKHLULQWHUDFWLRQ
with the artefacts, an electronic device was carried by each householder for fourteen 
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days; the tool beeped once every 15 minutes querying users for information about 
their current activities. The user selected from 35 different activities the one that best 
matched what he/she was doing at that precise moment. From this we would argue 
that the training of smart algorithms may require the distraction and overloading of 
XVHUV¶ DFWLYLWLHV ,Q WKis regard, some of the social issues encountered in this 
H[SHULHQFH >%HDXGLQ HW DO µ@ LQFOXGH WKH H[WUD VHVVLRQV RI HWKQRJUDSKLF ZRUN
required to match real and sensed activities. This was necessary because participants 
did not always respond to the sampling tool, and also because their answers 
frequently did not match what was reported by the sensors. For instance, whereas a 
sensor reported interaction with the fridge the user reported leaving the kitchen. 
 
In summary, what is seen from these experiences is the trade off between the 
usefulness of sensing technology DV WKH PHDQ WR VXSSRUW KRXVHKROGHUV¶ ZHOO-being 
and its intrusiveness within social settings. We realize that aesthetics, privacy, fears, 
time and other human concerns are present in most of these ubicomp experiences. In 
particular, it seems that systems that employ high levels of technology might face 
more acute social issues, VXFK DV WKH RYHUORDGLQJ DQG GLVWUDFWLRQ RI SHRSOH¶V
everyday activities. However, although technology seems to be far from being 
accommodated seamlessly in the home, it is perceived as providing opportunities to 
HQKDQFHKRXVHKROGHUV¶HYHU\GD\OLYHV 
 
The next section presents work that explores ubicomp facilities that are interactive 
and that allow some level of user participation and personalization within the running 
system.  
2.5 User-ubicomp interactions 
In this section we review experiences that are concerned in exploring user 
interactions with ubicomp technology. As the previous experiences may have 
indicated, much of the time the user appears as a simple producer and/or consumer of 
information. In this section we present works that explore approaches that allow a 
higher level of user interaction, but with a low level of ubicomp technology.  
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2.5.1 Squeeze 
Augmented furniture is used to mediate experiences between co-located people 
within the home. The approach uses technology to maintain connectedness between 
families and loved ones who are not in the same physical space, e.g. parent upstairs 
and child downstairs. The design approach proposes the embedding of technology 
within artefacts with which family members¶ often interact. For instance, a disguised 
house-camera is used to take pictures while walking around the home; these pictures 
are immediately sent and displayed to a wall. &ORVHWRWKHZDOOWKHUHLVWKH³VTXHH]H
FKDLU´>3HWHUVHQµ@an oversized sack chair which serves as the user interface for 
replaying the pictures. Interaction with the system is possible through the movement 
of the squeeze chair and through the direct use of labelled active zones, augmented 
by pressure and flex sensors and piezoelectric cable technologies. Although there are 
LVVXHVZLWK WKHDGRSWLRQRIDSURMHFWRUDVSDUWRI WKHKRPH¶V IXUQLWXUHDQGSHUKDSV
with the interruption of household activities, this experience shows how a 
consideration of aesthetic issues might help the household to accept this type of 
ubicomp interactive scenario. 
2.5.2 The Home Health Horoscope 
Monitoring of family members¶ activities in the home is the central concern of the 
Home Health HRURVFRSH>*DYHUHWDO µ@2QHRILWVDSSURDFKHVLV WRVHQVHVRPH
household activities as a means of identifying XVHUV¶³well-being´. Cupboards, doors 
and sofas are among the augmented artefacts. For instance, user interactions with a 
cupboard holding cleaning materials is monitored and associated with the cleaning 
task, and any disruption to this activity is considered as an indicator that something is 
going ³wrong´ (³unwell-being´). Nine mote sensors are used to collect data about 
the users¶ interactions with artefacts within the home.  
 
Another approach used is to identify how householders socialize ± how and when 
they gather together to watch the TV for example. To that end, the status of the 
kitchen door might be used as the first indicator: if the door is closed and if sensors 
detect activity on the couch and the TV is on, the systems might infer some type of 
social activity within the room. The output of the system is a printed horoscope 
ZKLFKGHOLYHUV³DPELJXRXV´PHVVDJHVUHDG\IRUWKH KRXVHKROGHU¶VLQWHUSUHWDWLRQRQH
VXFKUHSRUWPLJKWLQFOXGH³YRXDUHZRUNLQJWRRPXFK\RXPLJKWQHHGDUHVW´7KXV
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the Home Health Horoscope proposal is interesting for its novel approach to 
promoting user-ubicomp interactions. However, we wish to point out some technical 
and social issues experienced within the three month trial of the Home Health 
Horoscope. First, nine wireless sensors were initially considered to tag artefacts, but 
ten additional wall-powered repeaters were also required to make the system work 
properly. There were also power issues with this technology, and the batteries needed 
replacing each week. With regard to the social context, some participants did not 
accept that some artefacts such as the cupboard had to be altered to accommodate the 
sensing technology, as it obstructed the way the artefact was used.  
 
Another more sensitive issue was expressed in terms of what the technology might 
understand and interpret as the user¶V well-being: 
³TKH V\VWHP FKDUDFWHUL]HG KHU DV WRR EXV\«VKH enjoyed being busy and 
would be unhappy otherwise´ 
2.5.3 The Information Furnace 
The Information Furnace >6SLQHOOLV µ@ is a system that focuses on enhancing 
inhabitants interactions with technology. In particular, it is concerned with the 
development of a centralized ubicomp user interface through which a householder 
can interact to control appliances. Five different categories of use of appliances and 
artefacts are explored for their potential networked communication: home control, 
infotainment, security, communication and special purpose devices. Examples of 
these five groups include the central heating system, CD and DVD players, alarm-
based security systems, answering machines and the microwave oven. The aim of the 
information furnace is to offer a single point of interaction between the user and 
these systems, thereby reducing the burden of using device-dependent control 
systems, e.g. keypads or remote controls. So the Information Furnace acts as a 
central hub for content, communication and control, and its interface represents a 
gateway for ubiquitously interacting with all these technologies.  
 
This work could be discussed in terms of the technical perspective of building 
synergistic value-added services; or in relation to its inherent complexities for 
configuration and maintenance; or in terms of the issues arising from the physical 
requirements for placing the information furnace and cabling. However, we seek to 
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highlight its web-based user interface through which householders can interact with 
all home automation facilities. The UI appears to be a simple interface with little 
apparent complexity for the user. There is an additional facility to recognize speech 
commands at the main door entrance. In the same way, we believe that domestic 
ubicomp designs should offer easy and flexible interactive channels for end user 
interaction.  
2.5.4 The Jigsaw Editor Tablet 
The Jigsaw Editor Tablet >5RGGHQHWDOµ@ is a ubicomp prototype that can be used 
to automate some tasks of interest to the user. The aim of this user interface is to 
explore how participants become familiar with novel ubicomp technologies and how 
inhabitants are able to build new domestic services. For instance, if users want to 
build a system to monitor activity outside the entrance door, the user uses the Jigsaw 
Editor to select appropriate technologies, to interconnect these and to instruct the 
system to run the service. Additionally, users can configure the output channels to 
report events, e.g. speakers, WWW, PDA, and so on. It is the user, therefore, who 
decides what, how and where collaboration and interaction should be done. One 
great advantage of the Jigsaw user interface is its approachability; the drag-and-drop 
approach of assembling jigsaw pieces to end up with a ubicomp service seems to 
help people to engage with pervasive technology. Another of its visible advantages is 
that users can re-configure or adapt services at any time. This might be used to adapt 
the system¶s interaction and collaboration to current user needs. However, there are 
two potential issues to note. First, the Jigsaw Editor approach seems to be limited to 
the building of low level automation-based applications. How would one make 
available jigsaw elements to integrate reasoning layers rather than merely the logical 
interconnection of devices? In addition, the jigsaw is centralized, which requires the 
user to interact with the main computer to build or adapt services. We believe that it 
would be useful to take user mobility into account. For instance, a PDA could be 
used not only as a sink for consuming information but also as an extended jigsaw 
interface to allow the service adaptation. 
2.5.5. e-Gadgets 
This e-Gadgets study >0DYURPPDWL HW DO µ@ home furniture and appliances are 
augmented with sensors and communication devices. These augmented artefacts 
expose their state and sensing capabilities to the Gadgetware Architectural Style 
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(GAS) user-interface in which users can build ubicomp applications. In a similar way 
to the jigsaw UI, the GAS editor explores how users might be able to master a tool to 
build, configure, deploy and adapt domestic ubicomp services. The e-chair, e-lamp, 
e-mat and e-book are some of the prototypes of the e-gadgets. For instance, the light, 
temperature and weight contexts offered by the e-desk could be interconnected to 
automate the desk environment for reading purposes. It is argued that with the use of 
the GAS and e-gadgets people might be able to shape their own automation-based 
environment.  
 
Although it is argued that the ubicomp tool is easy to use, there are technical and 
social issues worth highlighting. Firstly, there is a need for technical assistance with 
the use of e-gadgets. When the authors say that someone else has to pre-configure e-
gadgets to tailor these to the desired application, they appear to accept that their 
interaction may not be very friendly: ³The employee in the store had to create a set 
of synapses among e-*DGJHWV¶SOXJV´.  
 
Secondly, the configuration parameters that are accessible at the user level might not 
in fact be easy to use: ³The identification and selection of capabilities is a task that 
GHSHQGV RQ WKH XVHU H[SHUWLVH´ 7KLUGly, this work highlights the importance of a 
³warm´ introduction of technology to its users. In the particular case of e-Gadgets 
we might associate a learning curve with the use of and interaction with such 
technology, e.g. here it is suggested that the standard user of e-Gadgets should be a 
³WHFKQRSKLOH´ ZKR QHYHUWKHOHVV ZLOO UHTXLUH D VKRUW LQWURGXFWRU\ VHVVLRQ WR PDVWHU
the use of the GAS editor. Thus, as noted previously, usability issues can limit the 
acceptance of ubicomp technology. 
2.5.6 Gate reminder 
The Gate Reminder >.LP HW DO µ@ is a prototype that explores how technology 
might be used to enhance activities. In particular, it focuses on offering alarms to 
remind inhabitants about objects or artefacts before leaving the home.  For instance, 
if a person is on his or her way to a meeting the collaborative gate could prompt them 
not to forget items such as the meeting report. However, this is a laboratory-based 
prototype and there are physical issues in the accommodation of the technology ±
large RFID readers and a display that hangs up on the front door.  
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We are even more concerned with some of the social issues around the approach 
used to interact with the Gate Reminder. First, the user has to feed the system 
with his or her identification. To that end the system trialled three approaches: 
speech recognition, video and RFID tags. The speech recognition approach failed 
because people had to remember what to say, which seemed to clash with their 
immediate activities, and because they found it strange talking to a door. The 
video approach also failed because users had to stop in front of the webcam for a 
few seconds in order to be identified. These two technologies seemed to disrupt 
everyday routines:  
³Many participants expressed that they do not wish to be interrupted more 
than necessary when leaving home´ 
 
With regard to the RFID technology, we note firstly that it may be complex to tag 
each of the artefacts of which users might want to be reminded. Secondly, the 
interaction between the user and the Gate Reminder seems to be quite intrusive: in 
order for the Gate Reminder to recognise about reminders, it is actually the user who 
needs to feed the system with most of the reminders. For instance, if the user wants 
to be reminded about the book he/she has to return to the library, the user must 
record the reminder for the system and only then is the Gate Reminder ready to 
prompt users before they leave home:  
³«VRPHSDUWLFLSDQWV IURPRXUXVHUH[SHULHQFHHYDOXDWLRQVDLG WKH\ IHHO WKH
Gate Reminder is rather a heavy system for simple reminding in daily life´ 
2.5.7 Roomba 
7KLV LV D ³URERWLF IORRU YDF´ DUWHIDFW >)RUOL]]L 'L6DOYR µ] designed to support 
some cleaning tasks. Roomba offers some facilities that might relieve householders 
of some of their cleaning ³chores´, such as sweeping and vacuuming. As might be 
expected, this kind of ubicomp support was widely accepted. Householders who used 
it identified how some aspects of their cleaning tasks might be supported and how its 
use could also help to involve other family members in domestic activities. There 
were, however, some social concerns that indicate how the adoption of this kind of 
technology is affected by WKHVRFLDOSHUFHSWLRQRIWKHXVDELOLW\RI³VPDUW´WHFKQRORJ\
For example, from some of the users¶ experiences with Roomba, it was recognized 
that people had high expectations of the URERWV¶LQWHOOLJHQFHDQGEHFDXVHRIWKDWthey 
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barely accepted that the robotic technology might need a learning period; this might 
influence and possibly diminish its usability:  
³, FDQ¶W XQGHUVWDQG« LW ZLOO UDP LWVHOI LQWR D ZDOO D GR]HQ WLPHV EHIRUH LW
GHFLGHVµRKWKHUH¶VDZDOOWKHUH¶.´ 
 
Another element observed related to home spaces. People realized that the robotic 
vacuum needed assistance to complete the cleaning tasks. For instance, Roomba 
needed help to clean under sofas, and the user had to sweep from stairs towards 
spaces accessible to Roomba.  
 
Thus, if we consider all of WKH VRFLDO IDFWRUV WKDW VKDSH ³OLYLQJ´ VSDFHV including 
culture, age and number of family members, we observe that even technology which 
demonstrates its usability might have problems with adoption. 
2.6 Summary 
We have presented research on a number of different efforts to support people 
through ubicomp technology within the home. We have observed experiences which 
give support to elders who live alone in their own home and, to a lesser extent which 
encourage interpersonal awareness among family members who live in the same or 
other dwellings. Technology on different scales has been used to explore how 
ubicomp services could enhance KRXVHKROGHUV¶HYHU\GD\OLYHV$GGLWLRQDOO\ZHhave 
seen context-aware environments which aim to LGHQWLI\ DQG XQGHUVWDQG XVHUV¶
behaviour as the basis for XELFRPSVHUYLFHVWKDWDQWLFLSDWHXVHU¶VZLVKHVLQWHQWLRQV
desires, and so on. All of these are manifestations of how ubicomp might pervade the 
home. However, we have seen that the implementation of these user-ubicomp 
experiences has not been straight forward. When moving out of the laboratory, the 
accommodation of pervasive technology seems to be constrained by the features of 
the setting and in addition it might conflict with the conduct of domestic activities.  
 
We summarize in table 2.1, the aims, technologies and issues for each of the four 
categories of systems under which we classified previous work. With the exception 
of the laboratory category we have labelled the systems with the level of user 
interactions (low, LUI, or high, HUI) and context collection (low, LCC, or high, 
HCC) supported by the systems. 
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As you might realize, we are not specific about the precise technology used, rather 
we refer to it as environmental sensing, embedded or high content sensing. High 
content sensing is linked to the use of video or audio technology. Embedded 
WHFKQRORJ\ LVRQH WKDWKDVEHHQ³fortuitously´DFFRPPRGDWHGDVDQ LQWHJUDOSDUWRI
an artefact; and environmental refers to other more intrusive artefact-tagging 
approaches used to collect user activity, such as the use of weight sensors under the 
floor. 
Setting Aim Technology Issues 
Laboratory 
 Supporting elders 
 $QDO\VLQJDGXOWV¶EHKDYLRXUV 
 +RPH¶VVSDFHXVDJH 
 Interpersonal awareness 
 High environmental sensing 
 High content sensing 
(video/audio) 
NA 
Affective 
LUI 
LCC 
 Aging in-home 
 
 PC-based designs 
 Low environmental sensing 
 interruptability 
 aesthetic 
 built resources 
 low usability (ASTRA) 
Daily activity 
LUI 
HCC 
 7KHKRPH¶VHFRORJ\ 
 Aging in-home 
 Health and daily living 
 Medium to high environmental 
sensing 
 Bluetooth and wi-fi 
communication 
 High content sensing 
(video/audio) 
 
 aesthetic 
 sensor installation 
 privacy (e.g. tagging) 
 technology limitations 
 cabling 
 social obtrusiveness 
Ubi-interactions 
HUI 
LCC 
 Interpersonal awareness 
 (QKDQFLQJXVHU¶VDFWLYLW\ 
 User-built ubi-services 
 Embedded technology 
 Low environmental sensing 
 High content sensing 
(video/audio) 
 technology limitations 
 aesthetic 
 learning curve 
 low usability (Gate 
Reminder) 
Table 2-1 Summary of ubicomp support, context of use of technology and overall issues 
From table 2-1 we could make two main observations that summarize issues around 
the implementation of domestic ubicomp experiences. Firstly, when a large quantity 
of technology is moved into the home it is likely to have physical and social 
implications. On the other hand, the user¶V perception of the system¶V utility might 
not be the best if collaboration is limited. Secondly, it was quite difficult to find 
experiences with high levels of context collection (HCC) and high levels of user 
interactions (HUI). This can again be associated with the limitations that the 
domestic context can impose on ubicomp technology, but also with the reliability of 
the sensing infrastructure. 
 
The development of ubicomp experiences in the home is clearly not straightforward. 
Although we might find a relatively easy means of monitoring the XVHU¶V DFWLYLW\
there is often an implicit risk of affecting or altering people¶V conduct [Crabtree, 
5RGGHQµ@. We are using the lessons from these ubicomp experiences to propose a 
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framework that addresses some of the complexities. Firstly, bearing in mind the 
usability of the ubicomp system, our framework aims to accommodate technology 
that respects physical and social constraints. Secondly, system interaction and 
collaboration should take account of the changing social context, i.e. users should be 
allowed a high level of interaction with ubicomp systems in order to adapt the 
V\VWHP¶V collaboration to fit their current needs. Thirdly, the interaction between 
users and ubicomp technology should be kept as simple as possible. Our framework, 
therefore, supports the design of ubiquitous computing experiences characterized by 
continuously present, integrative, and unobtrusive interaction [2XVODYLUWDµ@.  
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CHAPTER III 
THE FRAMEWORK 
3.1 Introduction 
Chapters one and two reflected that approaches used to design domestic ubicomp 
experiences in laboratory-based settings cannot be applied in real homes. We have 
observed that laboratory experiences allow designers to focus on studying the 
interactions of users with computers and to be less concerned about other issues such 
as the type and scale of technology used. However, when considering real homes the 
practical integration of pervasive technology cannot be overlooked; technology 
explored in the laboratory might not transfer seamlessly into domestic spaces. For 
example, the experience with our cupboard prototype shows in particular that the 
physical requirements of accommodating sensing technology, which might include 
power and cabling issues, tend to affect the acceptance of pervasive technology in 
the home. On the other hand, we observed that when moving out of laboratory there 
seems to be a trade-off between the technology that can be accommodated to monitor 
user activity and the level of collaboration and interaction that is offered by ubicomp 
systems. We have seen that, typically, experiences with a high level of technology 
have more technical, physical and social issues that those with a low level of 
technology. However, it seems that the usefulness or usability of ubicomp 
experiences with a low level of technology might not be appreciated. Finally, we 
have seen that proactive collaboration might raise social concerns about the 
intrusiveness of systems. For instance, a system might wrongly infer that proximity 
to an artefact implies a XVHU¶VLQWHQWLRQWRLQWHUDFWZLWKWKHDUWHIDFW As designers of 
novel applications of ubicomp technology, we could incorrectly assume what and 
when collaboration and interaction has to be done, and on what terms. 
 
This chapter presents a framework that has been defined to address these issues and 
that suggests a more socially acceptable approach to designing ubicomp experiences 
for WRGD\¶VGRPHVWLFVSDFHV7KLVDSSURDFK WDNHV LQWRDFFRXQW WKHVRFLDO DVSHFWVRI
the home such as the use of space within the home, cultural use of artefacts and the 
KRPH¶V DHVWKHWLFwhen accommodating pervasive technology and defining context-
aware collaboration for domestic ubicomp experiences, as seen in figure 3.1. 
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Figure 3.1 Interactions of social, physical and digital contexts 
The next section presents the technological, physical, social and digital elements of 
our framework that must be accounted for in any ubicomp design that aims to find a 
place within the home. Section 3.3 describes two key considerations to create 
socially acceptable ubicomp designV 6HFWLRQ  VKRZV KRZ WKH IUDPHZRUN¶V
elements interact while defining levels of adaptation for ubicomp systems. Finally, 
conclusions are given in section 3.5. 
3.2 Reference architecture for domestic ubicomp 
designs 
Ubicomp designs must be responsive to human and social environments. This section 
presents the architecture design elements that need to be considered if we seek to 
design socially accepted ubicomp tools. As seen in figure 3.1, our framework 
includes the joint management of three contexts: social, digital and physical, in order 
to offer an effective approach to designing ubicomp systems for everyday 
environments. We have previously observed that social considerations might 
influence how far the technology is integrated, and also WKHV\VWHP¶VDwareness and 
collaboration, but we must specifically identify which social factors and physical 
elements should be accounted for while designing domestic ubicomp tools. 
 
We start by describing the different elements that comprise the reference architecture 
to address the tripartite interactions (figure 3.1) supported by our framework: 
 Sensing technology ± Ubicomp technology should be harmoniously 
incorporated within the domestic space. The evaluation of potential 
technology to address the proposed social need should be done not only in 
 
 
Social (human) 
Context-Aware 
Digital 
Context 
culture thoughts 
wishes needs 
Accommodating 
sensing/actuating 
technology 
Physical 
Home setting 
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terms of cost and sensing capabilities but also with regard to the physical 
requirements of situating it within the home. For example, if considering the 
use of a webcam then we need to account for its weight and size. 
 Physical environment ± Accommodation of sensing technology should bear 
in mind to what extent built resources and social affairs might be affected. On 
the one hand, the designer can creatively define where and how technology 
might be embedded in or attached to the building skin. On the other hand, 
physical spaces are shaped by the way inhabitants make use of spaces and 
artefacts. These two factors will typically constrain the accommodation of 
SHUYDVLYH WHFKQRORJ\ LQ WRGD\¶V KRPHV )RU LQVWDQFH FDEOLQJ LVVXHV PLJKt 
affect or alter building spaces and/or the conduct of household tasks. 
 Context processing ± Information processing should not only exploit the 
available sensing capabilities but also reduce uncertainty and manage sensing 
reliability. Context processing might consider user involvement to negotiate 
REWUXVLYHQHVV DVVRFLDWHG ZLWK WKH V\VWHP¶V OHYHO RI SURDFWLYHQHVV 7KLV
consideration of the human activity PLJKW LQFUHDVH WKH XELFRPS V\VWHP¶V
acceptability because users help to decide whether sensing uncertainty should 
be constrained or used to define collaborative services. 
 Collaboration ± Collaboration should respect cultural and human 
behaviours7KHV\VWHP¶VVXSSRUWVKRXOGEHRIIHUHGLQDVXIILFLHQWO\IOH[LEOH
way so that users are able to configure what kind and degree of collaboration 
might be accepted and under which circumstances. 
 Interaction ± Ubicomp experiences should be approachable. Mobility, 
usefulness and usability should all be taken into account while designing 
interactive mechanisms between users and computers. Individual activities 
PXVWDJDLQEHFRQVLGHUHGWRUHGXFHWKHV\VWHP¶VREWUXVLYHQHVV, for example, 
time demanding interactions. 
 
The elements listed above are considered in a holistic design context in order to chart 
the degree of the techQRORJ\¶V LQWHJUDWLRQ ZLWKLQ WKH KRPH DQG WKH GHJUHH RI
collaboration that might be offered to householders, as described in the next section. 
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3.3 Physical-social-digital interactions 
This section presents two key factors considered by the proposed framework in the 
design of ubicomp domestic systems, and how the reference architecture elements 
should be applied in a socially-based approach. These key factors are the 
intersections of the social and physical and social and digital contexts. Figure 3.2 
shows the physical and digital contexts that encapsulate the aforementioned 
elements. This indicates how we are considering domestic activities and their 
influence on these contexts. 
 
 
Figure 3.2 )DPLO\PHPEHUV¶DFWLYLW\DQG domestic ubicomp designs 
The next sections describe the management of these two key framework interactions: 
social-physical and social-digital. These interactions underlie our approach to 
designing ubicomp domestic systems. 
3.3.1 Social and physical contexts 
To date, technology tends to be assumed to be integrated seamlessly within domestic 
spaces, but we should certainly not take this for granted. If technology seeks to find a 
place within everyday domestic environments it first needs to be accepted by users. 
The proposed framework explicitly considers social factors of living spaces as an 
important issue when accommodating candidate technology within everyday 
environments. It uses a holistic approach in exploring issues of physicality in the 
sensing and physical environment elements of the framework. This will allow us to 
understand the possibilities and limitations for gathering environmental context 
information, as shown in figure 3.3. 
Home setting 
Information processing 
User 
Ubicomp collaboration 
Accommodation of 
sensing technology Physical 
Digital 
 
Domestic 
 
Activities 
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Building:
- walls
- passages
- room dimension
- stuff mobility
Social:
- aesthetic
- obtrusiveness
- culture
Technology of:
- dense network
- embedded sensor
- wearable
Physicality:
- what
- where
- how
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Figure 3.3 Physicality issues and the gathering of context information 
Figure 3.3 (left) suggests specific options and issues that should be explored in order 
to understand issues of physicality around sensing technology, built spaces and social 
behaviour. To clarify these issues we describe next how specific questions ± what, 
where and how ± are addressed within the framework. In addition, we note some of 
the aspects of domestic activities that typically constrain the integration of pervasive 
technology within domestic spaces. 
3.3.1³What´ technologies 
Examination of technology is a two-fold process. It needs to be considered in terms 
of its sensing possibilities bearing in mind its intended purpose and the physical 
requirements of accommodating it within the home. This allows designers to explore 
choices of scale of the sensor deployment and the type of context information that 
can be collected. On the one hand, we should examine available technologies in 
terms of, for example, supporting the sensing of user location which is part of many 
ubicomp designs offering location-based collaboration. In particular, we could 
explore candidate technologies that use, for instance, a user-tagged or artefact-
augmented approach to location sensing. On the other hand, we should specifically 
consider the physical requirements of the technology. For example, as well as its 
inherent physical requirements for power supply and communication channels, we 
should also account for those associated with its weight, dimensions and appearance. 
 
By considering the use of a webcam, for example, we will find physical issues from 
its wired communication, but in addition we need to identify the DIY tasks that 
might be required for locating this device within the home. 
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3.3.1.2 Where and how to integrate technology 
In principle, this depends on the kind of social support being offered. However, 
whatever the social support, typically some technology has to be accommodated 
within the home. This implies that either walls or artefacts are augmented as 
receptors for sensing technology. However, the question is where specifically sensors 
could go and how this could affect the natural setting. That is, the problem might not 
be finding a place for technology as such, but whether this accommodation of 
technology could be achieved unobtrusively. There are devices that need, for 
example, a particular position or orientation, and those that are constrained by the 
shape or size of the artefact. It is well understood that most existing homes were built 
without considering a place for computer technology and were unlikely to be 
purpose-EXLOW>5RGGHQ%HQGIRUGµ@EXW WKHFKDOOHQJHLVKRZWKHSK\VLFDOVSDFH
FRXOGEHEHVWHPSOR\HGWRLQWHJUDWHWHFKQRORJ\LQWRGD\¶VKRPHV 
 
Using the webcam example again, we should ask whether the ceiling is adequate to 
hold this device or, if it is placed in a corner of the room, how it will be attached. 
Another clear example is the cabling: could the home hide cabling paths for either 
communication or power supply? Regarding artefacts in the home, we should ask if 
their selection considers mobility constraint. For example, it might be the case that 
fixed artefacts represent the best choice for augmentation as mobile artefacts could 
increase erroneous measurements such as false sensor triggering due to loss of line of 
sight. 
3.3.1.3 Consideration of human activity within the home 
Finally, we need to explore how these design requirements can be harmoniously 
situated within the local social setting. In particular, is the proposal respectful of the 
users¶ well-being? There are two important social factors that should be considered 
in domestic ubicomp designs: aesthetic and space usage. It is recognized that the 
KRPHLVSRVVLEO\WKHKXPDQ¶VPRVWYDOXDEOHVSDFHLQZKLFKIUHHGRPDQGUHOD[DWLRQ
are usually part of the LQKDELWDQWV¶ H[SHFWDWLRQV >&UDEWUHH 5RGGHQ µ@ 7KXV
WHFKQRORJ\ VKRXOG EH LQWHJUDWHG LQ VXFK D ZD\ WKDW WKH GZHOOHU¶V HQYLURQPHQW LV
disrupted to a minimum. Clearly, the dynamics of artefacts, in terms of upgrading or 
disposing of it, is a factor when determining where technology could go. In addition, 
ZH VKRXOG FRQVLGHU FLUFXPVWDQFHV LQ ZKLFK WKH DUWHIDFW¶V PRvement is associated 
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with everyday changes, e.g. we could find that the movement of artefacts might be 
DVVRFLDWHGZLWKWKHURRP¶V re-arrangement. 
 
If we consider the household task of cleaning, we should be careful that cabling does 
not unduly obstruct or alter the way inhabitants do that task, or, that incorporating 
sensing technology into artefacts does not limit their use. For example, technology 
attached to a window should not restrict its opening. Considering these issues, we 
argue that candidate technology has to be considered against social activities 
occurring within the home before deciding whether LW VKRXOG VKDUH WKH XVHU¶V 
physical spaces. 
 
So far, we have discussed how issues of physicality might constrain the degree of 
WHFKQRORJ\WKDWFRXOGEHDFFHSWHGZLWKLQWRGD\¶VKRPHV2XUIUDPHZRUNVXJJHVWVDQ
early consideration of physical spaces along three dimensions: sensing technologies, 
built resources and social aspects of domestic activities, in order to design socially 
acceptable computer-human interactions. From the various physical-social scenarios 
mentioned we conclude this section by arguing that when ubicomp designs move out 
of laboratory, it is often not the technology which supports the householder but the 
other way around. 
3.3.2 Social and digital contexts 
Users should be able to determine the level and nature of the collaboration of the 
ubicomp system. Once the physicality of the system has been considered, the 
designer can have a more realistic view of the type of information that can be 
collected from the sensing infrastructure. This sensor information needs to be 
explored to determine whether it will still address the identified social need and, if 
so, to what extent the system might unobtrusively interact and collaborate with users. 
That is, whether the systemV¶ LQWHUDFWLRQ should be modified, depending on social 
context, to vary the pro-activeness of the system¶V collaboration. 
3.3.2.1 Information processing 
First, we need to examine the level of information processing that the system might 
offer in terms of the types of context-information that could be extracted from the 
gathered sensor information. For example, when considering user location we should 
HYDOXDWH DWZKDW OHYHO WKLV FRQWH[W LQIRUPDWLRQPLJKWEHGHULYHG IURP WKH VHQVRUV¶
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data, e.g. at the level of room or artefact. Second, we need to explore the types of 
services that could be delivered to users. For example, it might be the case that 
environmental measures such as temperature and light are available from sensing 
points, which might allow the system to offer additional services. Third, we need to 
examine whether these potential services might empower or enhance the human 
activities. That is, whether any possible level of user-system collaboration might be 
considered useful and usable. 
 
These three aspects of the social-digital interaction ± available sensor information, 
services for collaboration and usefulness ± PLJKWEHDIIHFWHGE\WKHGZHOOHUV¶QHHGV
wishes, culture, and so on. Some ethnographic research has shown that fears of 
accepting or adopting ubicomp systems are associated with the extra work or the 
complexities that might be needed to master or interact with those systems [Meyer, 
5DNRWRQLUDLQ\ µ@ 2XU IUDPHZRUN VXJJHVWV H[SORLWLQJ VHQVRU GDWD WR SURYLGH
possible services but taking into account whether current services meet user 
requirements. 
 
This does not mean that the processing of context information should be limited to 
that which is specifically needed for the user. Our framework promotes a 
maximization of the information collected from the available sensing technology 
(subject to its physicality constraints) in order to support any possible kind of service 
or collaboration.  
 
In summary, this section presents three levels of association between social and 
digital contexts: establishment of context information, potential services and 
usefulness of collaboration. The management of these social-digital interactions 
might enhance the social acceptance of ubicomp designs due to the consideration 
JLYHQWRWKHQDWXUHRIWKHVHWWLQJDQGKXPDQDFWLYLW\LQ³OLYLQJ´VSDFHV 
 
From the exploration carried out so far of the interactions of both the social and 
physical and the social and digital contexts, it is clear that human activities can affect 
the scale of integration of technology and the potential collaborative success of 
XELFRPS V\VWHPV LQ WRGD\¶V GRPHVWLF VSDFHV 7KH QH[W VHFWLRQ GHVFULEHV Kow the 
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elements of the framework link to domestic activities to support the sysWHP¶V
adaptation. 
3.4 Ubicomp system adaptiveness 
So far we have described the elements that should be considered in a domestic 
ubicomp design. Two areas of human impact have been presented as key parts of the 
framework that might help to design socially acceptable ubicomp designs for 
everyday environments. These factors are considered while designing and defining 
unobtrusive collaboration for a domestic ubicomp system, which includes the design 
and management of some physical and digital aspects. We now describe how the 
IUDPHZRUN¶V HOHPHQWV LQWHUDFW WR account for individual activities to support 
adaptation in a running system.  
 
We suggest the mechanisms and resources that can be used to adapt the system when 
WKH XVHU RU WKH XVHU¶V QHHGV FKDQJH For instance, as humans age they experience 
different stages of either development or detriment of psycho-motor skills. This 
might therefore represent a social factor requiring different collaborative services at 
GLIIHUHQW WLPH7KLV OHYHO RI V\VWHP¶V DGDSWDWLRQFDQ enhance social perceptions of 
WKHV\VWHP¶VXVHIXOQHVV 
 
Figure 3.4 End-user interactions within domestic ubicomp systems 
This consideration of the XVHUV¶ LQYROYHPHQW VXJJHVWV WKDW WKHUH VKRXOG EH D
representation of the user within the system design, which might be identified as the 
XVHU¶V SURILOH DV VKRZQ LQ ILJXUH  +HUH ZH UHFRJQL]H WKUHH OHYHOV RI XVHU
interaction. Output information from the XVHU¶VLQWHUDFWLRQ,adaptive) with the sensing, 
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context and collaborative layers is indicated by Isensing, Icontextual and Isupportive 
respectively. 
 
Isensing accounts for the dynamic incorporation (or reduction) of sensing information, 
which could be done either at the technology or information processing level. On the 
one hand, users might want to increase the scale of sensor deployment, and the 
system should be ready to be adapted to this new demand. In general, the sensing 
driver platform should be ready to accept new sensing technology. On the other 
hand, users might like to reduce the number of sensing points, and designs should 
provide an accessible mechanism to disconnect those sensors digitally rather than 
necessarily removing them physically. 
 
Icontextual refers to how designs should be ready to tackle sensing uncertainty. We 
believe it has been difficult for designers to reproduce laboratory experiences within 
home settings, and despite research to improve sensing reliability there is usually 
some sensing uncertainty [Huebscher, 0F&DQQµ@RUDPELJXLW\>*DYHUHWDOµ@
Most approaches to reducing uncertainty from sensing technologies are managed 
either at the hardware or information processing level, but they are guided by the 
GHVLJQHU¶VFULWeria. Therefore, in addition to any AI, machine learning or data mining 
algorithms to process contextual information and constrain sensing uncertainty, our 
framework suggests that the user should also participate within this activity. For 
example, users miJKW FKDQJH WKH V\VWHP¶V VHQVLWLYLW\ WR FUHDWH GLfferent levels of 
collaboration, as described in the next section. 
 
The next section suggests different levels of collaboration a system can make 
available to users to constrain WKHV\VWHP¶V obtrusiveness.  
3.4.1 Adaptive collaboration 
Ubicomp systems should allow users to adapt the system¶V collaboration as they need 
or wish. This level of user interaction within the framework aims to reduce issues of 
obtrusiveness when supporting or empowering user activity. 
 
The obtrusiveness of the ubicomp system can be reduced by attending to two user 
concerns: 
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a) respecting the habits of users >%HOOHWDOµ@$FRPPRQLVVXHIRUXELFRPS
research is whether or not proactive systems should lead human computer 
interactions, and the challenge is to establish how and to what extent such 
systems should take account of cultural and everyday characteristics of 
activities. Different levels of awareness collaboration can be offered to users 
as illustrated in the following section. 
b) acFRXQWLQJ IRU FXUUHQW XVHU¶V GHPDQGV ,I ZH DUH to take into consideration 
that users could interact with the system to modify Isensing or Icontextual, then an 
additional interactive level is to allow users to configure the degree of report 
information that could fit within their current circumstances. This framework 
suggests different representation mechanisms to convey collaboration as 
described in section 3.4.1.2  
3.4.1.1 Collaborative awareness services 
Our framework DUJXHV WKDW V\VWHP¶V SURDFWLYHQHVV FDn be constrained if users can 
interact with the system to adapt its awareness collaboration.  
 
One approach could consider the availability of three awareness services: 
 ³GLJLWDO-UHFRUG´: within this level the ubicomp system runs in the background 
and any activity is recorded to a digital file (or equivalent). In this level 
nothing is reported to the user. 
 ³RQ-GHPDQG´: at this level the system runs in the background and at any time 
the user can interact with it to act upon or recover recent event/activity. 
Information is then delivered to the user. 
 ³FRQWLQXRXV-PRQLWRULQJ´: this level allows users to monitor events and/or 
activity on a continuous basis. That is, the system is constantly reporting to 
the user about recent activity. 
 
The system may shift between these levels of proactivity in order to adapt its 
collaboration with the user, and potentially manage obtrusiveness.  
 
This approach might be extended to define changes of collaboration level linked to 
the continuous monitoring of events or activities, using a similar concept of activity 
]RQHV >.RLOH HW DO µ@ 7KHVH ]RQHV ZKLFK DUH W\SLFDOO\ DVVRFLDWHG ZLWK VHQVLQJ
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capabilities, are defined to identify the usage of spaces within the room. For 
example, sensing points around the window could be clustered and their information 
processed to identify how the user interacts with this artefact. Thus, we might be able 
WR LGHQWLI\ ³VDIH´ RU ³GDQJHURXV´ DUHDV DQG WKHUHE\ UHGXFH REWUXVLYHQHVV by 
permitting system collaboration from only the area that interests the user. 
3.4.1.2 Collaboration delivery 
Domestic ubicomp systems should collaborate unobtrusively with the inhabitants. 
This framework assumes the general ubicomp approach of delivering collaborative 
services via mobile devices. Although it is worth examining the mobile technologies 
available, this framework actually focuses on the kind and level of collaboration that 
could be delivered to the mobile user-interface. Before considering the type and 
degree of resources that might be available to support collaboration with users, it is 
necessary to consider the social factors that might constrain that delivery. Associated 
with these social considerations we may find that usability issues such as usefulness, 
ease to use and pleasantness, also depend on the individXDO¶VFXUUHQWDFWLYLWLHVOur 
design framework, therefore, should account for this and promote different 
mechanisms for collaboration. 
 
As a general strategy this framework suggests a visual or graphical approach to a 
V\VWHP¶V XVHU-interface. This visual representation of context should avoid 
unnecessary complexity in its usage and make its benefits clearly visible. That is, 
users should be able to see its applicability and approachability.  In addition, to 
further reduce obtrusiveness, our framework also suggests the incorporation of 
hands-free elements. For example, sound to identify events or activity could be used 
without the user looking at the visual collaborative interface. 
 
,Q VXPPDU\ WKLV VHFWLRQ KDV FRQVLGHUHG WKH ³UXQWLPH´ LQGLYLGXDO activities that a 
XELFRPS V\VWHP VKRXOG DFFRXQW IRU ZKHQ DOORZLQJ XVHUV WR DGDSW WKH V\VWHP¶V
collaboration. In addition to direct user consent to accept more sensing technology 
within the home, our framework suggests that this flexibility of ubicomp design 
might be achieved by including within the system a specific place for user interaction 
to reflect their current needs or wishes. Information given within this ³user-profile´ 
can be used by the system either to reduce obtrusive issues or to address new user 
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demands. Additionally, this framework suggests that domestic designs should 
address delivery and representation of contextual information by carefully 
considering potential usability issues. 
3.5 Summary 
Ubicomp designs must take account of social and individual aspects of human 
activity if they are to find a place within the home. Findings from the literature 
review and our initial exploration of technology and social contexts combine to form 
the basis of a holistic approach to designing context-aware ubicomp systems. 
 
Considering the active involvement of users in ubicomp systems design and use led 
to the specification of a framework that aims to be less socially obtrusive in terms of 
not driving collaboration and more flexible in terms of its adaptation. 
 
The convergence of social, physical and digital issues was used to chart how 
WHFKQRORJ\EXLOW VSDFHV LQIRUPDWLRQSURFHVVLQJDQGXVHU¶V LQWHUDFWLRQVPXVWDOOEH
accounted for in the design of socially acceptable ubicomp systems. The importance 
of human and social factors in the integration of pervasive technology within the 
home is noted as it can also affect the degree of sensor information that might be 
collected and thereby the level of collaboration that might be supported. 
 
We argued that once realistic contextual information has been determined, the 
flexibility of the system must be considered at three levels. First, the sensing 
platform should allow us to register and configure new sensing technology if users so 
wish. Second, users should be allowed to help the system with the processing of 
sensing information to reduce its uncertainty or ambiguity. Third, different levels of 
SURDFWLYHQHVV RU LQWUXVLYHQHVV RI WKH V\VWHP¶V FROODERUDWLRQ VKRXOG EH DYDLODEOH WR
PHHWWKHFXUUHQWXVHU¶VQHHGV 
 
Finally, this framework explicitly recognizes that the delivery of collaboration should 
take account of efficiency and usability issues. With the support of this framework it 
should be possible to design socially acceptable ubicomp experiences. The next 
chapter describes in detail how this framework was applied to implement a ubicomp 
tool that supports parents with childcare tasks. 
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CHAPTER IV  
IMPLEMENTATION 
4.1 Introduction 
This chapter describes the implementation of a ubicomp design which applies and 
demonstrates the framework seen in the previous chapter. We describe how the 
social, physical and digital contexts are taken into account when designing a 
ubicomp tool that aims to support householders. In particular, the tool focuses on 
helping parents with the supervision of children¶V activities. 
 
The topics covered are the underlying motivation to support parental activities, and 
the ubicomp prototypes, context-aware room (CARoom) and parent-child companion 
tool (PChCT), implemented to test the proposed human-computer interaction 
approach. The implementation of the context-aware room addresses the interaction 
between the social and physical contexts, whereas the PChCT addresses the 
interaction between the social and digital contexts as established by our framework.  
 
The consideration of the social and physical contexts and the implementation of the 
Context-Aware Room are illustrated in section 4.3.1. The consideration of the social 
and digital contexts and the implementation of the Parent-Child Companion Tool are 
described in the implementation of the Parent-Child Companion tool in section 4.3.2.  
 
4.2 Social motivation 
Studies show that domestic labour can be time-consuming >5DPRVµ@Moreover, 
the attendance to domestic work may be more stressful if both parents have full-time 
jobs and child-rearing activities are included >%D[WHU µ00], [%XEHU µ@&KLOGFDUH
and household work can require XSWRKRXUVRIKRXVHZRUN>'HQQLQJµ@, and for 
parents the concurrent attendance of household work and childcare may be 
unpleasant >6HOOHQHW DO µ@. In their study, for example, some parents considered 
that cooking together with caring for young children is sometimes hard to manage; 
others made clear that in order to carry on with the housework children need to be 
kept occupied.  
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So from this brief survey of the demands of home management, we find a fertile 
social context to explore how ubicomp systems could help parents. 
 
To explore further opportunities for domestic ubicomp support within everyday 
activities we consider work in which householders expressed what they might want 
RU H[SHFW IURP VPDUW WHFKQRORJ\ LI LW LV LQWHJUDWHG ZLWKLQ WKH KRPH ³Smart 
technologies might be very convenient on really busy days´ >*UHHQ HW DO µ@. Of 
particular interest DUHSDUHQWV¶ VXJJHVWLRQV IRU³VDIH´VSDFHV IRUFKLOGUHQ Although 
they appear to accept smart technologies it is not clear what they might expect in 
terms of collaboration. We therefore explored other social scenarios in which 
participants pointed out that ubicomp tools might find a place within domestic 
environments if they are integrated within the family¶V well-established organizing 
V\VWHPV ³Technology should provide new opportunities that do not restrict how 
people come to order their lives´ [Taylor, 6ZDQ µ@ In particular, they highlight 
the ubicomp opportunities to help mothers with home child-care related matters. 
 
In addition we explored ubicomp opportunities for supporting parents in the home, 
concerned with the interpersonal awareness of family members [Neustaedter et al, 
µ6]. Their work suggests that interpersonal awareness in the home might help 
parents to identify the location, activity and status of the other family members. This 
perspective is used to identify the level of interpersonal awareness that might be 
needed by parents to supervise the whereabouts of their children. More specifically, 
we found that children¶V DFFLGHQWVDUHZLGHO\UHVHDUFKHG>&OHPHQWV¶], [Langley 
HW DO ¶], [0DFJUHJRU µ@ DQG LQ SDUWLFXODU WKDW FKLOGren under 5 years are the 
family members most subject to accidents within the home. For instance, in 2002 in 
the UK alone almost 5000 children aged under five were taken to hospital as a result 
of an DFFLGHQWLQWKHKRPH>&KLOG$FFLGHQW3UHYHQWLRQ7UXVWµ04]. 
 
To summarize, our motivation builds on studies demonstrating that younger children 
may be exposed to hazardous situations, that this might be a good opportunity for 
ubicomp systems to support parental awareness, and that this kind of ubicomp 
support might enhance the management of the household. However, we must bear in 
mind that people seem to perceive system collaboration as something that should not 
conflict with how they run their household within their own culture. Before we 
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describe how the framework is followed in order to implement a ubicomp tool to 
support some of these parental activities, we present a hypothetical scenario that 
illustrates the kind of domestic ubicomp support proposed. 
 
Nelly is the mother of a fourteen month old child, called Marya. She usually 
starts the housework around 7:00, while Marya is still sleeping. When Nelly is in 
the kitchen, the child wakes up. The ubicomp system sends the picture of 
0DU\D¶VEHGURRP to the available output device in the kitchen at the same time 
that the gates at the stairs are locked. Using this media information Nelly can 
observe 0DU\D¶Vbehaviour while finishing the cleaning task in the kitchen. After 
having breakfast, Marya spends her time watching TV or playing with the ³VPDUW
WR\V´0XPLV tidying the bedrooms. When work in the bedrooms is completed 
Nelly goes to Marya and together they watch TV programs; because the system 
identified WKDWPRWKHUDQGFKLOGDUHWRJHWKHULWVWRSVUHSRUWLQJ0DU\D¶VDFWLYLW\. 
Later, mum goes to prepare lunch. Marya goes with mum and following her 
curiosity tries to open the cupboard doors, but the system has detected that the 
child has no permission to use this or other kitchen items, and it securely locks 
these. Later, Nelly has left something cooking for dinner while she is ironing 
clothes in the bedroom. Marya, who was playing in the living room, goes towards 
the kitchen looking for mum. After realizing she is not there, she is curious about 
the oven. The system has detected WKHFKLOG¶VPRYHPHQWV and a warning message 
is immediately sent, together with a picture of the kitchen, to the available 
display in the bedroom where Nelly is ironing. Nelly uses the available ubicomp 
resources to get the attention of the child and uses her mobile device to adjust the 
burner level. Mum carries Marya upstairs and prepares her for a nap; the system 
adjusts the central heater system to a suitable temperature. 
 
The above scenario reflects a specific but rich example in which computers might be 
used to support everyday tasks in the household. We present the context-awareness 
required for a system tKDWVXSHUYLVHVFKLOGUHQ¶VDFWLYLWLHV  
 
Considering that falls, burns, scalds and poisoning are the common accidents to 
which young children are exposed, we start by classifying home artefacts, furniture 
and appliances into three categories: high-risk, medium-risk and low-risk. High-risk 
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artefacts are those that are hazardous or dangerous such as the fireplace and electrical 
sockets. Medium-risk artefacts are those with which a child has to interact in order 
for it to represent a danger. For instance, a cupboard becomes unsafe only if a child 
attempts to open it. Low-ULVNUHIHUVWR³VDIH´DUWHIDFWVRUVSDFHVwith which the child 
likes to spend time, e.g. the TV. Figure 4.1 shows the labelling of these artefacts; we 
use the common colour code to signal risk levels: red for high, yellow for medium 
and green for low level.  
 
Figure 4.1 Labelling relevant artefacts and appliances within a home 
Considering that relevant artefacts and appliances can be tagged or embedded with 
sensing technology, we can consider activity-aware spaces WR PRQLWRU FKLOGUHQ¶V
whereabouts and activity.   
4.3 Framework implementation 
Having considered the social motivations we are in a position to apply our 
framework to the design of a ubicomp tool that might support parents in the childcare 
task. We have identified potential artefacts that can be monitored or augmented with 
technology to provide awareness of the home space. Next we have to identify what, 
where and how technology should be integrated within the room spaces and whether 
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information collected by this technology is sufficient for what parents might expect 
from WKH V\VWHP¶V collaboration. In other words, we should explore the social and 
physical contexts in order to identify the kind and degree of sensing technology that 
can be moved into a real home (framework section 3.3.1), and the social and digital 
contexts in order tRHYDOXDWHSRWHQWLDOIDFLOLWLHVIRUV\VWHP¶VFROODERUDWLRQDQGXVHU¶V
interaction (framework section 3.3.2).  
 
Table 4-1 outlines the key points to be addressed by the context-aware room (social-
physical) and the PChCT (social-digital). The table identifies the scope for each of 
the different levels of interaction between the social, physical and digital contexts. 
For instance, the home space factor indicates that an acceptable interaction between 
the social and physical contexts requires that both the physical resources and the 
VRFLDO FRQWH[W RI WKH IDPLO\ PHPEHUV¶ activities are together taken into account 
before deciding where and how technology is accommodated within living spaces. 
)UDPHZRUN¶VNH\IDFWRUV Social context 
Physical Candidate sensing 
technology (what) 
Explored and selected according to the nature of the social 
support required 
Home space 
(where and how) 
What the technology needs; what the home and/or living spaces 
might have available ± practical constraints, aesthetics. 
Occupant 
interaction * 
Flexibility to allow users to adapt/re-arrange sensing architecture 
Digital Context 
information 
Available context information is sufficient for the representation 
RIXVHUV¶DFWLYLW\DQGWKHVXSSRUWRIWKHDZDUHFROODERUDWLRQ 
Collaboration Usefulness and usable collaboration. Socially respectful in terms 
of unobtrusive support 
,QGLYLGXDO¶V
interaction * 
Facilities to allow users to adapt WKHV\VWHP¶VLQWHUDFWLRQ 
Table 4-1 Social, physical and digital context interactions 
* dynamic user participation 
The next section explores how candidate technologies can be part of the domestic 
context-aware space. 
4.3.1 The aware room ± social and physical contexts 
We have argued that ubicomp designs must be responsive to human and social 
environments and as such we are avoiding tagging people but instead augmenting 
artefacts. From our experience with the context-aware cupboard prototype and the 
OHVVRQV IURP RWKHU ZRUN VXFK DV ³0DS RI RXU OLYHV´ >$LSSHUVSDFK HW DO µ@ ZH
realized that social issues arise when wearable technology is used to WUDFNWKHXVHU¶V
location. We have also pointed out that while people with any disability (or elders) 
might accept to wear a tag other family members might not. In particular, we argue 
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that young children can feel uneasy wearing a tag and attempt to remove it. We 
decided therefore to use the approach of tagging artefacts. The following section 
illustrates then how technology was explored and moved to the context-aware room 
prototype.   
4.3.1.1 ³:KDW´WHFKQRORJLHV 
The first part of considering the social and physical contexts is to consider what 
technologies (section 3.3.1.1) can be available to support the context-aware domestic 
system. Given that collaboration with parental tasks requires information about the 
FKLOG¶V ZKHUHDERXWV SUR[LPLW\ WR KD]DUGRXV DUtefacts and localization at room 
boundaries, we reviewed off-the-shelf technology might be readily applicable to our 
system. We find that light, temperature, magnetic, sound, video, motion, vibration, 
weight, distance, current and voltage sensors are pervasive technologies typically 
XVHG LQ XELFRPS H[SHULHQFHV WKDW PRQLWRU ORFDWLRQ DQG XVHU¶V DFWLYLW\ [Welch, 
)R[OLQ ¶], [%HLJOHWDO ¶], [6FKPLGW/DHUKRYHQ µ@. It was also realized that 
these technologies can either wired or wirelessly communicate with a host computer. 
Although considered the use of the wireless devices was discarded because, as for 
WKHDXWKRU¶VNQRZOHGJH, wireless-enabled sensing devices are readily available only 
for environmental sensing >%HLJOHWDOµ@VXFKDVOLJKWKHDWK and humidity. These 
sensing capabilities might only partially meet the awareness needed for the home 
spaces. It is also possible to use a large number of on/off state wireless sensors to 
track human activity >0XQJXLDHWDOµ@This approach could also contribute to the 
awareness needed by the context-aware room, but it has limitations; for instance, it 
might help to sense presence on the sofas or interaction with a window, but not the 
fireplace. It seems that wired technology is the better choice. 
 
In short, we therefore decided to use wired technology and to address its associated 
cabling issues. To that end we explored three options: EZIO [EZIO], ARDUINO 
[ARDUINO] and PHIDGET [PHIDGET]. In fact, we preferred the Phidget 
technology because this has readily available motion and distance sensors, which are 
easily plugged into a host sensor board; the others need an additional interface to 
connect each device to the host board. Beam-break sensors were also considered for 
the aware rooms as these help to monitor activity at door level. Figure 4.2 shows the 
motion, distance and beam-break sensors.  
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Figure 4.2 Sensing devices used for our context-aware room prototype 
Distance sensors can help to sense proximity to artefacts; motion sensor can sense 
activity in the centre of the rooms, and beam-break sensors can sense activity in 
doorways. The next step is to identify where and how each technology will be 
installed. 
4.3.1.2 ³:KHUH and how´to integrate technology 
The other issues of physicality for social and physical contexts considered by the 
framework DUH³:KHUH´DQG³+RZ´, which suggest that the integration of technology 
should be unobtrusively accommodated in the home (section 3.3.1.2). This section 
then address these factors by considering the potential disruptions to built spaces and 
IDPLO\PHPEHUV¶DFWLYLWLHV 
 
Once candidate technologies are selected these must find a place to be embedded or 
an artefact to house them. This analysis includes the examination of the degree of 
integration of technology, and its impact with the degree of collaboration to be 
offered. 
 
Considering the apparent physical facilities of the home spaces, we argue that the 
location of the motion and beam-break sensors is broadly identified: centre of the 
URRP DQG GRRU¶V IUDPH UHVSHFWLYHO\, but not for the distance sensor. The first 
question is how to tag artefacts with a distance sensor. This sensor can go on the 
fireplace, radiators, outlets, oven, cupboards and fridge but it is difficult to tag sofas, 
the kitchen table, the sink, and windows. Problems with tagging these artefacts (due 
to mobility and/or aesthetic issues) are considered in section 4.3.1.3.  
 
In response to the constraint of tagging artefacts we re-defined the dimensions of our 
aware spaces and reviewed the extent to which this might affect the social support 
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provided. Firstly, we could assume that for young children entry to the kitchen can 
be forbidden, unless supervised by the parent. Secondly, the reception area has few 
artefacts or hazard sites to be aware of. Thirdly, we could take advantage of the 
living room¶V location and use it as the key room of the awareness approach. We 
could consider, for example, the hallway as an alert area, the kitchen as a warning 
area and the living room as a ³VDIH´ area. These awareness areas are used to indicate 
the risk level that can be associateG WR HDFK RI WKHVH KRPH VSDFHV &KLOGUHQ¶V
explorations around the kitchen can be more hazardous than their attempts to go 
upstairs. With regard to the living room it PLJKW LQLWLDOO\EHFRQVLGHUHGDVD³VDIH´
area as we could assume this as the room used to keep children entertained while 
parents complete the household work. Nevertheless, because the living room is 
housing the sensing technology we can use sensor information to define in runtime 
(by continuously monitoring activity) the risk level of particular spaces within this 
room, or also identify an entry to riskier areas ± kitchen or hallway. To inform 
parents about WKH FKLOG¶V presence either within the alert or warning area we can 
consult the data from sensors on the doors of the living room.  
 
Figure 4.3 The context-aware room and its sensing capabilities 
Treating the hall and kitchen as large labelled awareness areas allows us to reduce 
the physical requirements and aesthetic issues; however, it also reduces the potential 
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awareness of the system. Figure 4.3 shows the revised context-aware room design 
and its sensing technologies; the grey area around the motion sensor is an area that 
remains unsensed. To counterbalance the lost of sensor coverage within the living 
room we decided to include a webcam, which is installed in one of the corners of the 
room. 
 
2QFH ZH KDYH GHILQHG ³ZKDW´ DQG ³ZKHUH´ WHFKQRORJ\ FRXOG JR ZH WKHQ Qeed to 
GHWHUPLQH ³KRZ´ WR DWWDFK VHQVRU GHYLFHV WR DUWHIDFWV RU ZDOOV 6SHFLILFDOO\ ZH
should account for possible damage to artefacts, walls or home spaces during the 
sensor installation. For our room prototype, for example, the webcam was 
disassembled to reduce its weight and thereby facilitate its installation using only 
sticky tape. The infrared diodes from beam-break sensors were also disassembled to 
allow easier installation and to avoid obstructing doors. The beam-break sensor 
boards were then semi-concealed along the door frame and held in place using small 
nails and tape. A harness was made to hold the motion sensor beneath the lampshade. 
Distance sensors were attached using Velcro. Even so, although reduced, there were 
unavoidably still some physical and aesthetic issues with the accommodation of this 
sensing technology. 
4.3.1.3 Activity of family members and integration of technology 
The integration of pervasive technology into real homes cannot be overlooked. Our 
framework supports the design of socially acceptable ubicomp designs and as such it 
considers effects on not only the built space but also on human activity (section 
3.3.1.3). This section offer an additional perspective on how the addressing of social 
issues, as illustrated below, might constrain the degree of integration of sensing 
technology and thereby the collection of context information. In particular, we 
present three aspects of everyday family life ± culture, activity and aesthetics ± that 
influenced the integration of sensing technology within the context-aware room 
prototype. 
 Cultural ways of attending to housework: these can affect the allocation of 
technology or the collection of activity data. For example, figures 4.4a and 
4.4b show how radiators are used to dry clothes. How often does this occur 
and for how long? Is it the easiest means to dry clothes if compared with 
drying clothes outside home? Does it mean that the home does not have a 
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drying machine? We might want to explore these social and cultural 
considerations to determine whether it is worth tagging the radiator to 
monitor activity close to this artefact. For example, if the radiator is covered 
by clothes during the night, obstructing the sensor, this would not affect the 
collection of data as one might expect no activity during this period. 
 Family activity: several individual and social factors shape family-members 
activities within domestic spaces ± family size, ages, the presence of young 
children, economic status, religion, culture, and so on. For the context-aware 
room prototype the presence of young children affected the installation of 
sensing technology. Specifically, the presence of young children can mean 
that furniture and other artefacts are often moved. Figures 4.4c and 4.4d 
illustrate an example where the parents have re-arranged artefacts to prepare a 
³VDIH´ DUHD IRU FKLOGUHQ WRSOD\3DUHQWVDUH OLNHO\ WRXVHRWKHU UHVRXUFHV WR
make safe the home space used by children, e.g. gates for doors and guards 
IRUWKHILUHSODFH0RUHRYHUWKHDUWHIDFW¶VPRELOLW\Fan limit the use of wired 
or wireless sensing technology. The movement of artefacts will cause sensors 
to vibrate or change their orientation, or may loosen the sensors. In addition, 
WKHFKLOG¶VVWDJHRIGHYHORSPHQWDQGKHLJKWLVOLNHO\WRDIIHFWWKHLQVtallation 
of sensing technology. Two children of the same age can be quite different 
heights, so special care must be taken in placing a sensor in its final position. 
For example, we cannot attach a distance sensor in the middle of the TV 
screen; the height of beam-break sensors on the living room doors is critical 
since these are an important resource for distinguishing parents from children. 
 Aesthetics and comfort: from figure 4.4 we can see at least three different 
rearrangements of artefacts. We believe that many of these are related to 
aesthetics and comfort. The change of decorative flowers (figs. 4.4a and 4.4b) 
on the top of the fireplace, the disappearance of the armchairs or the 
rearrangement of the sofas surely depends at least in part on these factors, to 
be considered when designing for the home. For the activity-aware room the 
installation of the webcam in one of the corners of the room was contentious 
in this respect as was the final number of artefacts tagged with sensors. It was 
also requested that cabling be kept out of sight by, for instance, running it 
under carpets. 
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a)³DUPFKDLUVDUHUH-arranged to make space to 
dry clothes on the radiator´ 
 
b)³drying clothes on the radiator, one of the 
armchairs disappeared, and  new flowers are on 
the fireplace ´ 
 
c)³room spaces are arranged for children to 
play´ 
 
d)³QRPRUHDUPFKDLUVGHFRUDWLYHWDEOHDQG
sofas re-allocated´ 
Figure 4.4 Family PHPEHUV¶ activity affects integration of technology within the home 
The following section illustrates how domestic activities not only affect the 
integration of sensing technology but also the processing of context information and 
the implementation of WKHV\VWHP¶VDZDUHQHVV.  
4.3.2 Social and digital contexts 
Once issues of physicality have been considered and the type and degree of 
integration of sensing technologies determined, as defined in the framework, we 
should then examine the context information that can be collected and the degree of 
collaborative support that can still be offered by the system (section 3.3.2). First then 
we summarize in table 4-2 the different levels of context information that can be 
gathered from sensing technology for the context-aware room. We should bear in 
mind that the doors of the context-aware room also help us to identify whether the 
child enters the warning room (kitchen) or the alert space (hall). 
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Sensor devices Number Goals Context information 
Distance sensor 4 Sense proximity to the television, fireplace, 
toy box and radiator 
Activity at artefact 
level 
Motion sensor 1 Sense activity around the centre of the room Activity at centre of 
the room 
Beam break 
sensor 
4 Identify child or adult Location at room level 
Webcam 1 Offer a picture of the room Activity at room level 
Table 4-2 Sensing technology integrated within the aware-room prototype 
Before describing how the processing of the sensor information needs also to take 
into account some aspects of domestic behaviour we briefly describe how we collect 
information from the sensors.  
 
Context collection with ECT 
The Equip Component Toolkit (ECT) is a software platform that can be used for 
V\VWHPSURWRW\SLQJ>*UHHQKDOJKHWDO µ@(&7¶VDUFKLWHFWXUHPDNHV it possible to 
interconnect diverse physical components. Hardware components are registered with 
corresponding software components thereby making them available to developers of 
end-user applications. Figure 4.5 SUHVHQWVWKH(&7¶VJHQeral architecture. 
 
Figure 4.5 ECT architecture [ibid] 
ECT has software components for a diverse range of technologies such as WWW, 
video, audio and hardware interfaces for motes, RFID, smart-Its and Phidgets. We 
XVHG(&7¶VIDFLOLWLHVWRgather and record activity information, as seen in figure 4.6. 
We used a Phidget interface, ³/LYLQJ6HQVRU+RVW´ (left), to read information from all 
of the sensors¶ devices and a webcam (centre) to capture an image of the room each 
time an event occurs.  
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Television (TV), fireplace (CH), toy box (TB), radiator (H), motion (M), hall-living door (IBS1_D1 and 
IBSD2_D1) and living-kitchen door (IBS1_D2 and IBSD2_D2) 
Figure 4.6 ECT collects sensing information 
7KH FRPSRQHQWV ODEHOOHG ³'RRUB´ ³'RRUB´ DQG ³/LYLQJ5RRP´ DUH -DYaBeans 
components additionally built to process events from the beam-break sensors and to 
UHFRUG VHQVRU DFWLYLW\ UHVSHFWLYHO\ (DFK WLPH ³'RRUB´ RU ³'RRUB´ GHWHFWV DQ
event from any of the beam-break sensors the system time is reported to the 
³/LYLQJ5RRP´FRPSRQHQW7KH³/LYLQJ5RRP´FRPSRQHQWDOVRUHFRUGs activity from 
all of the other sensors and the reference to the picture of the room that correspond to 
the sensor event.  
 
OXWVLGHWKH(&7¶VHQYLURQPHQWWKHUHLVDMDYDSURJUDP³'RPHVWLF0RQLWRU6HUYHU´
listening to changes with the ³/LYLQJ5RRP´ log file. Each time new activity is 
detected it is processed to implement collaborative behaviours. 7KH ³'RPHVWLF
0RQLWRU 6HUYHU´ IRU H[DPSOH LGHQWLILHV the source of the current event, the 
magnitude of its signal and its associated picture of the room. As illustrated in the 
following sections, this information is also processed to identify, for example, 
proximity to artefacts and thereby levels of collaboration 
4.3.2.1 Information processing 
Digital and social contexts are taken into account to maximize the sensing 
capabilities of the system in order to investigate the collaborative services that could 
be offered to support householders (section 3.3.2.1). For the context-aware room 
prototype we have selected sensing technology and identified the kind of context 
expected from sensor information. This section therefore describes how context 
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information is used to identify levels of collaboration to support parental tasks. 
Concurrently, we consider social factors of domestic activity that constrained the use 
of the fully sensing capabilities. 
 
We have already mentioned that the prototype system should identify activity from 
proximity data and/or motion events. However, the critical element is the processing 
of activity data IURP WKH GRRUV¶ VHQVRUV The system should be able to distinguish 
between adults and children. Moreover, it must identify whether the child is alone 
within the room; in order to reduce intrusiveness with regard to SDUHQW¶V DFWLYLW\. 
First, therefore, we discuss how the information from beam-break sensors is used to 
identify a FKLOG¶VORFDWLRQDWWKHURRPOHYHO 
 
Location at room level 
The two sensors installed along each of the door frames are in different positions. 
Using WKHURRP¶VIORRUas the reference, one of the sensors is situated 40 cm (SL) and 
the other at 150 cm (SH) along the door frame. Considering these sensors as binary 
switches, we have four possible outputs as seen in table 4-3.  
 
7KH ³1RW YDOLG´ HYHQW LQ WDEOH -3 is considered because we do not expect single 
events from this sensor. In contrast, events from sensor SL might be associated with 
child¶V SUHVHQFH,QWKHFDVHRISDUHQWV¶DFWLYLW\WKHVHTXHQFHRIWKHVHVHQVRUHYHQWV
is important. For example, the sequence SL Æ SH might imply that the parent has 
entered the room, while the sequence SH Æ SL might imply that they have left. 
SL SH Description 
0 0 No activity 
0 1 Not valid 
1 0 The child enters/exit the room 
1 1 The parent enters/exit the room 
Table 4-3 Activity from beam-break sensors 
Everyday activities which complicate the processing of information to determine 
location at room level are as follows: 
 $GXOW¶V DFWLYLW\ typical human walking movements influence the activity 
information from both beam-break sensors ± the lower sensor (SL) is usually 
triggered twice. The first event is due to the forward movement of the first 
leg, the additional event is associated to the other leg swinging to take its turn 
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in a walking cycle. The presence of these two events from the lower sensor 
required additional processing to classify them. 
 Household work: we have already argued that there are different (culturally 
variable) ways of attending to household work. In particular, we found that 
activities associated with the cleaning task can generate uncertain events from 
the beam-break sensors. For instance, when sweeping/vacuuming the carpet 
the brush/vacuum might trigger any of the sensors. Moreover, the human 
movements associated with some types of household work can cause 
additional events, e.g. when a parent bends down to pick something up from 
the floor.  
 Parenting activity: there are additional social issues affecting information 
from the beam-break sensors that are directly associated with parenting 
activities. For example, if the parent enters/leaves the room carrying a child 
or pulling a buggy through the doorway thus will affect what the door sensors 
can detect. 
 
These observed human behaviours increase the amount of information processing 
needed to distinguish an adult from a child, given the sensing information.  
 
Activity at artefact level 
Information from Phidget distance sensors is used to determine the proximity of 
children to artefacts, including the TV, fireplace, radiator and toy box. Together with 
information from beam-break and motion sensors, proximity information can help 
parents to identify both how the child uses the spaces in the home and whether or not 
their child is close to potentially risky artefacts. The Sharp GP2D12 sensor, part of 
the Phidget distance detector, quotes a sensing distance between 10 cm and 80 cm, 
but further explorations with this technology have shown that the sensors are able to 
detect activity at 110 cm and over (appendix B). However, it was also realized that 
with objects beyond 70 cm the sensor accuracy decreases. Thus, we consider two 
scenarios: one constraining sensing range and the other allowing unconstrained 
sensing. The disadvantage of constraining the sensing range is that the overall 
awareness of our room prototype might be reduced: our uncovered sensing area will 
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increase (see figure 4.3). On the other hand, if we allow an unconstrained sensing 
range we must deal with more uncertain or ambiguous proximity information. 
 
We decided to use an unbounded sensing approach, arguing that parents might be 
interested in any available LQIRUPDWLRQ IURP WKH FKLOG¶V DFWLYLW\ it they are alone 
within the context-aware room. That is, parents can decide what level of activity-
information is of interest. Therefore, the processing of proximity information is 
deferred until the design of the collaborative approaches; this is considered in section 
4.4.1.1.  
 
Next we present some of the domestic factors that complicate the processing of 
proximity activity. 
 Cultural use of artefacts: it has already been said that, for instance, the use 
of radiators to dry clothes might affect the collection of activity data. For our 
room prototype we found variable proximity data when clothes were left 
drying on the radiator because sensors were blocked. We also found at one 
point random variation in sensor data that was due to a broken sensor board. 
After reviewing the recorded material, we realized that the constant activity 
of placing and removing clothes from the radiator had cracked the sensor 
board.  
 Household work: an excess of dust or pollution can reduce or alter the 
sensing capabilities of infrared devices. Attendance to household chores such 
as the cleaning of the carpet therefore might indirectly influence the sensor 
data. Another experience was when the householder was cleaning the wall 
clock, it slipped from their hands and hit the Phidget host board; one of the 
sensors lost its communication with the host board and, as a result, noisy data 
was recorded. We clearly need to account for unexpected events and to 
discover means for auto-recovering or informing about problems with the 
collection of sensing data. 
 Illumination levels: the performance of infrared devices is affected by 
changes in illumination levels, and in our homes the levels of illumination 
can change when bulbs or lamps are turned on or off, and also when blinds, 
shades and curtains are used.  
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Activity at the centre of the room 
The motion sensor installed in the centre of our room prototype is meant to identify 
activity around this central space. Exploration of its sensing capabilities (appendix B) 
showed the possibility of identifying not only activity but also direction of 
movement. However, this was not attempted in the prototype because of two 
drawbacks to using this particular sensing device to collect consistent information 
about direction of movement. One is associated with the short range of its sensing 
area: its angle of view is 10 degrees. When the motion sensor is installed at 192 cm, 
it gives us a sensing area of 33.6 cm diameter at the floor level and at approximately 
half this height its sensing area is reduced to 16 cm diameter. This seems to be a low 
sensing coverage when considering that around the motion sensor there is an 
unsensed space of approximately 150 cm. So what might be the likelihood of a child 
being active in the very centre of the room?  
 
The second drawback is associated with the nature of the sensing device. This sensor 
uses differences in temperature between persons and their surroundings to detect 
motion. We found that either the surroundings or the body temperature itself might 
vary due to different circumstances. For instance, environmental temperature can 
vary according to the season of the year, or changes to the heating and ventilation 
systems, or even with the use of window curtains. With regard to changes of the 
SHUVRQ¶VWHPSHUDWXUHLWPLJKWEHDVVRFLDWHGZLWKKHUKLVOHYHORIDFWLYLW\LQRXUFDVH
ZH DUH DOVR DZDUH WKDW WKH YDULDWLRQV LQ \RXQJ FKLOGUHQ¶V GHYHORSPHQW PLJKW
influence the collection of sensing data.  
 
So far we have described how accounting for the social and individual aspects of 
domestic activity while exploring the installation of sensing technology can help to 
identify potential sensing limitations. This gives more realistic information that 
designers can use to identify the levels of context processing required to reduce 
sensing uncertainty, and to identify possibilities for the implementation of the 
V\VWHP¶VFROODERUDWLRQ 
 
The next section describes the implementation of the collaborative facilities to 
support parental tasks.  
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4.4 Collaboration and system adaptiveness 
An important element within the proposed framework to design socially acceptable 
ubicomp systems is reducing the obtrusiveness of collaboration offered to the user 
(section 3.4). In the particular case of a ubicomp system to support childcare tasks, 
we should minimize interruptions to, for instance, the parent¶s attendance to 
household work and their direct nurturing activities. To that end, we have argued that 
systems should be flexible enough to allow users to DGDSWWKHV\VWHP¶VFROODERUDWLRQ
DV WKH\ ZLVK 0RUHRYHU WKH V\VWHP¶V DGDSWation should be allowed at any level: 
sensing, context information processing and collaborative interactions. 
 
For our domestic ubicomp systems we were not able to replicate the aware-room 
prototype in different homes to gain first-hand experience of adapting the system ± 
the sensing layer in particular ± LQUHODWLRQWRGLIIHUHQWXVHUV¶QHHGVNevertheless, we 
DUJXH WKDWZLWK(&7¶VIlexibility to use existing or new software components, new 
technologies could have been readily integrated to adapt the system at the sensor 
level.  
 
The following sections illustrate how users can interact with the PChCT to adapt the 
V\VWHP¶VFROODERUDWLRn at the information processing level. 
4.4.1 Adaptive collaboration ± the PChCT 
There are two different levels of adaptive collaboration suggested by our framework: 
collaborative services and collaboration delivery (section 3.4.1). In this section 
therefore we describe the different services and representation mechanisms 
LPSOHPHQWHGLQWKH3&K&7WRDOORZXVHUVDGDSWWKHV\VWHP¶VFROODERUDWLRQ 
 
AdaptiQJWKHV\VWHP¶VFROODERUDWLRQLVLQIRUPHGE\considering on the one hand, the 
developmental stage of different children. We find that from birth to 6 years children 
develop different motor and psychological skills, e.g. children start rolling over, then 
FUDZOLQJDQGWKHQZDONLQJ>0DUWRUHOOHWDOµ@7KLVQDWXUDOdevelopment influences 
nurturing and caring neeGV >6SDQJOHU HW DO ¶], [/HY\ µ@ On the other hand, 
adaptive collaboration should also help to minimize LQWHUUXSWLRQV WR SDUHQW¶V
everyday activities. 
 
 69 
The following sections will describe the different features and resources users can 
count with on the PChCT, but before that we formally introduce the PChCT design.  
 
The Parent-Child Companion Tool prototype, PChCT, runs on a Dell Axim X30 
PDA, and consists of three major elements: interfaces for collaboration, resources for 
hands-free collaboration and the interface to adapt collaboration. Figure 4.7 shows 
the general system architecture for the prototype and specifically its interaction with 
the PChCT. Communication between the host and the PChCT uses a client-server 
model.  
Host computer
Sensors environment
Awareness areas
Awareness artefacts
Awareness services
Text-based
interface
Visual
interface
User
profile
PChCT
 
Figure 4.7 Overall communication between the PChCT and the host computer 
The PChCT, developed in C# within Visual Studio 2005, uses two mechanisms to 
communicate with the host computer. The first is a TCP-IP socket that allows the 
PChCT to connect with the server that tracks events from the sensing layer 
³'RPHVWLF 0RQLWRU 6HUYHU´ 7KH VHFRQG LV D +773 VHUYLFH SURYLGHG E\ D
720&$7 VHUYHU 7KH FRPPXQLFDWLRQ IURP WKH 3&K&7 WR WKH ³'RPHVWLF 0RQLWRU
6HUYHU´LVXVHGWRXSGDWHWKHFRQILJXUDWLRQIRUWKHV\VWHP¶VFROODERUDWLRQ8VLQJWKH
FRQILJXUDWLRQRIIRUH[DPSOHWKHDZDUHQHVVVHUYLFHVWKH³'RPHVWLF0RQLWRU6HUYHU´
decides whether or not deliver reports to the PChCT. When activity is reported to the 
PChCT, it uses the sensor ID and its awareness reference to activate the spot and its 
correspondent awareness colour within the space interface and the message within 
the events interface. Should the user require the media interface, the PChCT 
communicates with the HTTP server to upload the picture of the room that 
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corresponds to the current event. These and other of the the PChCT facilities are 
described below. 
4.4.1.1 Collaborative awareness services 
Our framework suggests that the proactiveness of a system can be constrained if 
users are allowed to configure WKH GHJUHH RI WKH V\VWHP¶V FROODERUDWLRQ (section 
3.4.1.1). This section describes three collaboration approaches ± awareness services, 
awareness areas and distances and awareness artefacts ± that the PChCT has 
available for configuring the degree of the s\VWHP¶VDZDUHQHVV 
Awareness services 
This level of adaptation can be used by parents to reflect different needs for 
FKLOGUHQ¶V VXSHUYLVLRQ7KH WKUHH DYDLODEOH VXE-services, described below, could be 
DVVRFLDWHGZLWKGLIIHUHQWOHYHOVRIFKLOGUHQ¶VDFWLYLW\: 
 Monitoring in the background (digital album): This service records to a 
digital file any activity occurring within the room but does not send any 
reports to the user interface. This activity history can be replayed at a later 
stage. One application of this service is the replaying of WKH URRP¶V LPDJHV
taken by the webcam to see how children have explored their home. Another 
scenario might include a FKLOG¶V accident, so parents can go to the digital 
records and identify WKHVRXUFHRIWKHFKLOG¶VSDLQ 
 Monitoring on-demand: This service runs in the background but is ready for 
any request from the parent WR NQRZ WKH FKLOG¶V UHFHQW DFWLYLW\. When the 
SDUHQWGHPDQGVLQIRUPDWLRQDERXWWKHFKLOG¶VDFWLYLW\WKHV\VWHPGHOLYHUVLWWR
the PChCT. 
 Continuous monitoring (activity-aware): This service allows a parent to 
PRQLWRUWKHFKLOG¶VDFWLYLW\RQDFRQWLQXRXVEDVLV7RKHOSWKHV\VWHPin terms 
of intrusiveness the user is allowed to define one of three different levels of 
monitoring: general, alert and warning. These ³awareness areas´ are 
described in the next section and are defined in relation to the sensRUV¶
capabilities. 
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Awareness areas and distances 
Using the continuous monitoring service might be seen as a collaborative approach 
that could monopolise parentV¶ DWWHQWLRQ DQG WR DYRLG that we decided to take 
advantage of the distance sensors to create three awareness areas >.RLOHHWDOµ@  
 Warning activity: Some parents might wish to be informed of situations 
when the child is too close to the artefact, which might represent a potential 
hazard, e.g. the fireplace. From the exploration with the distance sensing 
capabilities we know that the shortest reliable distance sensed by this device 
is about 10 cm. So the system could inform the parent with a warning 
message only when the child is as close as 10 cm from the artefact. 
 Alert activity: Parents might be interested in an additional level of 
information before the issue of a warning proximity report. However, because 
different parents might want varying levels of alerting awareness, we decided 
that parents should be able to define the boundaries for the alert area. 
 General activity: Parents might be interested in supervising any or all of the 
FKLOG¶VDFWLYLWLHVIn this case the system reports any whereabouts of the child, 
which in sensing terms represents any activity reported by augmented 
artefacts. 
 
Figure 4.8 shows how the awareness areas inter-relate. We could observe that once 
the parent defines an alert distance the boundaries for the general and alert area are 
established. The general area extends from the alert distance to the maximum sensing 
GLVWDQFH§FP7KHDOHUWDUHDLVGHILQHGE\WKHDOHUWGLVWDQFHDQGWKHPLQLPXP
VHQVLQJGLVWDQFH§FPObserve also the presence of a sensibility parameter. 
 
Figure 4.8 The aware parameters and the aware areas definition 
Warning distance 
signal  
sensibility 
General activity area 
Alert distance 
Alert area 
Warning area 
sensor 
appliance 
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The sensibility is a parameter established to help the system to constrain undesired 
variations from proximity VHQVRU¶V performance. It acts as a fine grain control to 
reduce sensing uncertainty due, for example, WRFKDQJHVLQWKHURRP¶VLOOXPLQDWLRQ 
The existence of the sensibility parameter (dashed line) in any of the awareness areas 
helps, additionally, to establish a kind of threshold to identify transitions within or 
between these areas. Parents can configure the sensibility parameter if they are not 
LQWHUHVWHGLQWUDFNLQJFKDQJHVRIFPIRUWKHFKLOG¶VDFWLYLW\, as it might be the case 
that the child is active in the same position ± jumping or stretching. With the 
VHQVLELOLW\ SDUDPHWHU WKHUHIRUH ZH DOORZ WKH SDUHQW¶V LQYROYHPHQW LQ FRQVWUDLQLQJ
WKHV\VWHP¶VSURDFWLYHQHVVZKHQQRLV\GDWDLVSUHVHQW 
 
Awareness artefacts 
We have argued that if parents want to reduce the number of actively monitored 
artefacts, rather than physically uninstalling sensing points the system should allow 
these WR EH ³UHPRYHG´ digitally. That is, the system allows parents to select or 
unselect artefacts, and the system uses these preferences when processing activity 
data, and to deliver collaboration. Information about the implementation of this 
approach is given in the next section. 
4.4.1.2 Collaboration delivery 
This section illustrates how different representation mechanisms are integrated 
within the Parent-Child Companion tool, PChCT, to convey collaboration (section 
3.4.1.2).  
 
The visual interface 
A visual representation of the activity occurring within the context-aware room is 
available in PChCT. The space interface offers a graphical view of the room 
prototype layout in whicKLWLVSRVVLEOHWRLGHQWLI\YLVXDOO\WKHFKLOG¶VDFWLYLW\(DFK
sensor-tagged artefact is shown attached to a small circle which is used to indicate 
when the child is close to the artefact, figure 4.9a. 
 
To indicate when the child is in any of the awareness areas ± general, alert or 
warning ± the circle changes to a green, yellow or red colour. Because the centre of 
WKHURRPLVFRQVLGHUHGDV³VDIH´DFWLYLW\DURXQGWKHUHLVUHSRUWHGDOZD\VLQJUHHQ 
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          a) space (room-view)                   b) Events (text-based)                          c) media 
Figure 4.9 Collaborative interfaces 
The text-based interface 
The other available interface to report the FKLOG¶V DFWLYLW\ LV WKH events interface, 
figure 4.9b. This interface offers a short history of thHFKLOG¶VDFWLYLWLHVWhereas the 
space interface shows only the current activity the events interface allows parents to 
review, for example, how the child has made use of the home spaces and perhaps the 
type of activity. For instance, parents might see that the child has been sensed 
between the TV and the toy box, but that there is a predominant presence in front of 
the TV set, therefore, this information might suggest which TV programmes have 
interested the child.  
 
TKH³6KRZ´ button can be seen in figure 4.9 within the events interface, just over the 
interface tabs. This can be used to open the media interface and the room¶V latest 
webcam image, figure 4.9c. 
 
The media interface and the sound alerts 
The media interface is an auxiliary interface that can be opened from the space or the 
events interfaces. It offers the latest room SLFWXUHDVVRFLDWHGZLWKWKHFKLOG¶VDFWLYLW\
From the events interface the user selects an event of interest and then asks the 
system to show the corresponding room picture. From the space interface, parents 
can click twice anywhere and the current room view is uploaded to the media 
interface. Once the media interface is loaded it will present the image for 5 seconds 
before returning the control to the interface from which the call was made.  
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The PChCT offers, in addition, sound alerts as part of any of the collaborative 
interfaces. Three different sounds are used to identify activity in the three awareness 
areas. This facility offers a hands-free service: if parents are undertaking household 
tasks then they do not need to watch the interfaces, but instead can easily identify 
activity from the sound emitted by the PChCT.  
 
Finally, we present WKH³XVHU-SURILOH´ interface (figure 4.10) that parents can interact 
with to configure the different levels of collaboration previously described. 
 
Figure 4.10 The user profile interface 
The bottom section is used to select any of the awareness services: digital-album, on-
demand and continuous monitoring. Within this section, together with the awareness 
areas (general, alert and warning) there is the option to choose whether or not sound 
should be associated with the corresponding activity report. The middle section has 
the awareness parameters that the system uses to define the alert area and to manage 
sensing uncertainty. Finally, the top section is where parents can define which 
artefacts they want to be aware of. 
 
In summary, we have described how the human and social context should be taken 
into account when designing and defining collaboration in a domestic ubicomp 
design. The family¶V level of interpersonal awareness, together with behaviours of 
 75 
the family members, such as idiosyncratic uses of spaces and artefacts, are two 
factors that particularly influenced the implementation of the system prototype. By 
taking into account both social and digital constraints we have arrived at a tool, the 
3&K&7ZKLFKVKRXOGEHOHVVLQWUXVLYHLQWKHSDUHQW¶VDFWLYLWLHV 
4.5 Conclusions 
This chapter has presented the implementation of a ubicomp system which follows 
the design framework introduced in chapter three. We defined first the motivation 
underlying the design of a tool to support parental activities within the home. We 
then described the interactions between social and physical and social and digital 
contexts and their influence when defining the degree of support that the system 
should give to interpersonal awareness of parents and children. 
 
The description of the IUDPHZRUN¶V LPSOHPHQWDWLRQ IRFXVHG on the design of two 
ubicomp prototypes, the context-aware room and the Parent-Child Companion Tool 
(PChCT). The context-aware room collects activity information from the room in 
which the child is active, whereas the PChCT is the mechanism through which 
parents interact with the system, for example, to adapt interaction. The 
implementation of the context-aware room prototype demonstrated how, despite 
having technology at hand, its accommodation within the home might not be 
VWUDLJKWIRUZDUG 7KH VHOHFWLRQ RI ³ZKDW´, ³ZKHUH´ DQG ³KRZ´ WKLV pervasive 
technology might be integrated within living spaces was explored, bearing in mind 
the kind of support desired and social and individual aspects of the family¶V
behaviour. 
 
7KH GHILQLWLRQ DQG LPSOHPHQWDWLRQ RI WKH 3&K&7¶V facilities was described taking 
into consideration again the behaviour of family members and the needs that parents 
PLJKWKDYHIRUDGDSWLQJWKHV\VWHP¶Voperation. The space and events interfaces are 
two different resources that parents might use to monitor the location, activity and 
status of the child. The space interface allows parents to have a rapid glance at the 
FKLOG¶VZKHUHDERXWV, whereas the events interface offers more detailed information of 
how the child is using the home. If the level of the IDPLO\¶Vinterpersonal awareness 
changes, parents can use the profile interface to adapt the s\VWHP¶VFROODERUDWLRQWR
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suit the new circumstances. This approach to user interaction attempts to respect how 
parents choose to order their lives. 
 
The level of WKHV\VWHP¶Vadaptation was considered in three areas: artefacts, activity 
DQG FKLOGUHQ¶V GHYHORSPHQW (DFK RI WKHVH PLJKW EH XVHG WR HVWDEOLVK WKH OHYHO RI
collaboration needed by the user. For instance, parents can decide which artefacts 
VKRXOG EH XVHG WR UHSRUW WKH FKLOG¶V ZKHUHDERXWV RU WKH\ FDn establish a level of 
proximity to those artefacts. They could also decide whether the child has developed 
his/her own self awareness.  
 
Finally, the implementation of our framework to design a socially acceptable 
ubicomp experience has shown that it is possible to address the constraint of first, 
obtrusiveness with regard to the built space, and second, intrusiveness with regard to 
the parent¶s everyday activities. 
 
The next chapters present two evaluations that reflect on the likely degree of social 
acceptance for the PChCT. 
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CHAPTER V 
ACCEPTABILITY OF THE PARENT-CHILD 
COMPANION TOOL 
5.1 Introduction 
Chapter four described the implementation of the context-aware room and the 
Parent-Child Companion Tool (PChCT), to demonstrate how our framework, defined 
in chapter three, addresses the social-physical and the social-digital interactions to 
design more socially acceptable ubicomp experiences in real homes. This chapter 
describes the methods used to explore the social acceptance of ubicomp tools such as 
the PChCT, the results from which are presented in chapter six and seven.  
 
6LPLODUO\WRWKH³7HFKQRORJ\3UREHV´DSSURDFK>+XWFKLQVRQHWDOµ@ZHPDNHXVH
of different evaluation methods ± technology-probe-like prototype, field-testing, 
video-demonstration, surveys and interviews ± to assess and XQGHUVWDQG SDUHQWV¶
appreciation of the usefulness of ubicomp technology. In particular we have used a 
questionnaire-based panel survey, and a hands-on usability study. The panel survey 
is a single session study in which the technology is introduced with a video 
GHPRQVWUDWLRQ WKLV GHPRQVWUDWHV ³KRZ WR XVH´ DQG ³ZKDW WR H[SHFW IURP´ WKH
3&K&7 WKHQ D TXHVWLRQQDLUH HOLFLWV XVHUV¶ DWWLWXGHV WR WKH 3&K&7 7KH XVDELOLW\
study comprises two sessions. In the first session parents are introduced to the 
activity-DZDUH URRP ZLWKLQ WKH VDPH VHVVLRQ ZH FROOHFWHG GDWD IURP WKH FKLOG¶V
activity. Within the second session parents use and explore the collaborative 
resources available from the PChCT, and a semi-structured interview helps to 
LGHQWLI\SDUHQWV¶DWWLWXGHVThe results of these two studies are combined to explore 
user acceptance and potential opportunities for the improvement of this type of 
ubicomp tool. 
 
Section 5.2 describes the overall approach of the PChCT acceptability study. Section 
5.3 covers the design and management of the panel survey study; its results are 
presented in chapter six. Section 5.4 deals with the design and management of the 
usability study; its results are presented in chapter seven. Finally, section 5.5 presents 
chapter conclusions regarding expected goals of the PChCT acceptability study. 
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5.2 Acceptability approach 
We are using a bottom-XSDSSURDFKWRH[SORUHSDUHQWV¶DFFHSWDQFHof the PChCT. As 
shown in figure 5.1, the acceptability approach combines two attitudinal studies: a 
panel survey and a usability study. The outcomes from the panel survey form the 
basis of the acceptability criteria. Outputs from the usability study are used to give 
additional detail and insight and thereby to assess the overall acceptability criteria. In 
other words, findings from both studies are used to identify the degree of acceptance 
of this type of ubicomp tool, which seeks DSODFHLQWKHXVHU¶VHYHU\GD\OLIH 
 
Figure 5.1 The PChCT acceptability study ± a bottom-up approach 
Below we define the individual aims of the panel and usability studies, while further 
detail of each study is given in sections 5.3 and 5.4 respectively. 
 
The Panel Survey 
This study explores the extent to which parents might consider a technological tool 
useful for helping with the childcare task in the home. We are using the benefits of 
group-administered surveys to get feedback from a larger number of respondents 
(twenty in this case). Results from this study should help us to understand how 
parents regard some of the constituent tasks when caring for young children in the 
home, and whether services offered by the PChCT tool might be seen as a useful 
resource to support them in this. We are interested, for instance, in WKH SDUHQW¶V
perception of the possible existence and availability of this kind of tool and the 
potential use of such a tool. 
 
The Usability Exploration 
7KH XVDELOLW\ VWXG\ H[SORUHV SDUHQWV¶ SHUFHptions when they are given practical 
experience of using the tool. The usability test of the PChCT helps us to study 
individual attitudes when experiencing the tool within the everyday environments in 
ZKLFKWKHWRROLVH[SHFWHGWREHXVHGLHWKHXVHU¶Vhome. In other words, by mean 
PChCT 
Acceptability 
Usability study 
Panel survey 
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of the usability study we are allowing parents to identify the potential use of this tool 
in terms of, for instance, its effectiveness and pleasantness. 
 
3&K&7¶VDFFHSWDELOLW\ 
The overall aim is to identify to what extent parents might accept help from 
monitoring tools, in particular from the PChCT. The panel survey and usability test, 
each within its own context, will be used to assess each of the four research goals 
that we define here in relation tRWKH3&K&7¶VDFFHSWDELOLW\: 
1. ³7KHGHVLJQHGV\VWHPDGGUHVVHVVRFLDOGHPDQGVWRVXSSRUWGRPHVWLFWDVNV´ 
We have argued in chapter I that little research has been focused on the support 
of mundane domestic tasks, and in chapter two we referred to some ethnographic 
work that shows in particular social demands for domestic support with 
childcare, for example. Consequently, we have proposed a ubicomp system that 
aims to support parental tasks in the home. Our first acceptability exploration 
therefore is to identify to what extent parents perceive that they might benefit 
from help with the childcare task. We suggest that the panel survey and usability 
study will help to answer the following specific research questions: 
³7o what extent are SDUHQWVDZDUHRIFKLOGUHQ¶VDFWLYLWLHV?´ 
³To what extent would parents consider using DWRROWRPRQLWRUWKHFKLOG¶V
activities?´ 
 
2. ³7KHIUDPHZRUNJLYHVULVHWRDV\VWHPZKLFKLVVRFLDOO\DSSURSULDWH´ 
As discussed in chapter four, we proposed a framework that offers a socially-
informed design approach for ubicomp domestic tools. Designs are refined by 
considering the accommodation of technology and the degree of system 
collaboration together with user behaviour and preferences. That is, the 
framework should allow users to adapt the system to their individual needs at any 
time. We expect to assess this goal by exploring the following research question: 
³To what extent do WKHV\VWHP¶Vinteractive resources make parents feel they are 
participatiQJLQGHILQLQJWKHV\VWHP¶VFROODERUDWLRQ"´ 
 
3. ³7KHXVHU-interface provides the collaborative context and resources required to 
VXSSRUWWKHLGHQWLILHGVRFLDOQHHGV´ 
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In the particular case of the PChCT, the user-interface was designed taking into 
account different social scenarios that led us to the implementation of what we 
believe is not only a friendly but also an informative resource that parents could 
find useful as part of the childcare task. In order to assess this goal we need to 
find a response to the research questions: 
³To what extent do parents consider the PChCT¶VFRllaborative resources to be 
acceptable for monitoring WKHFKLOG¶VDFWLYLWLHV"´ 
³To what extent do parents consider the activity-aware service to be acceptable 
to help with the monitoring task?´ 
4. ³7KLVNLQGRIGRPHVWLFXELTXLWRXVGHVLJQVZRXOGEHDFFHSWHGDQGDGRSWHG´ 
If all of our previous goals have to some extent been met, then we would expect 
some degree of social acceptance of this kind of ubicomp domestic design; this is 
the upper level in our acceptability approach. Our research question is: 
³To what extent would parents like to use the PChCT?´ 
 
Figure 5.2 shows how these six research questions fit together within the overall 
acceptability approach. This also indicates the main scope of the survey and usability 
studies. 
 
Figure 5.2 The acceptability approach and the particular research questions 
7KHSDQHOVXUYH\H[SORUHVSDUHQWV¶VHQVLWLYLW\WRWKLV W\SHRIXELFRPSWRROZKHUHDV
the usability study elicits more specific responses to the PChCT. Thus, both studies 
SURYLGH FRPSOHPHQWDU\ PHDVXUHV RI WKH 3&K&7¶V VRFLDO DFFHSWDELOLW\ 2Q WKH RQH
hand, the usability study identifies attitudes from the direct experience of three 
SDUHQWVZLWKWKH3&K&7WRROSDUHQWV¶DFFHSWDELOLW\H[SORUDWLRQVDUHIRFXVHGon the 
interactive and collaborative resources offered by the tool. On the other hand, the 
PChCT 
Use 
Panel survey 
Aware of social need 
Aware of any support 
Accept PChCT collaboration 
Accept PChCT interaction 
PChCT activity-aware Usability study 
Acceptability 
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panel survey collects feelings from twenty parents who have been introduced to the 
tool using a video demonstration, in which the focus is more on the parenting task 
and general attitudes to the PChCT system. Table 5-1, presents an overview of the 
SDQHODQGXVDELOLW\VWXG\¶VFKDUDFWHULVWLFV 
Subject Panel Usability 
Presentation Video Print outs 
Technical information General Specific 
Hands-on session No Yes 
Feedback Questionnaire Interview 
Participants 20 3 
Study time per participant 30 min 2 hrs 
Table 5-1 Summary of the acceptability studies 
7ZR LPSRUWDQW HOHPHQWV RI WKH XVDELOLW\ VWXG\ DUH SDUHQWV¶ SHUFHSWLRQV RI WKH
3&K&7¶VFROODERrative and interactive features, therefore, before describing in detail 
the design and management of the panel survey (section 5.3) and the design and 
management of the usability study (section 5.4), we introduce the scope of the 
PCK&7¶VFROODERUDWLRQDQGinteraction. 
5.2.1 The PChCT¶V collaboration 
Collaboration refers to the means by which the tool informs parents of their child¶s 
whereabouts. There are three different levels at which the PChCT collaborates with 
users: interfaces, presentation mechanisms and services. 7KH ³VSDFH´ DQG ³HYHQWV´
LQWHUIDFHVDUHXVHGE\WKH3&K&7WRUHSRUWFKLOGUHQ¶VDFWLYLW\7KHVHLQWHUIDFHVGLIIHU
from each other mainly in the type of presentation mechanisms used to report 
activity: the space interface uses visual elements whereas the event interface uses 
text-based messages. Two additional resources to report collaboration includes sound 
and media. Services represent another level of collaboration. Users can use these to 
configure different levels of collaboration. Overall, we expect that parents might find 
WKH 3&K&7¶V FROODERUDWLRQ WR EH XVHIXO WR FRPSOHPHQW WKHLU FKLOGFDUH-related 
activities. 
5.2.2 The PChCT¶V interaction 
Interaction refers to the means by which parents participate to request and/or 
FRQILJXUH WKH3&K&7¶V FRllaboration. One of the basic interactions is available for 
SDUHQWV WR UHTXHVW WKH SLFWXUH RI WKH URRP IURP ZKLFK WKH FKLOG¶V DFWLYLW\ LV EHLQJ
UHSRUWHG $QRWKHU OHYHO RI LQWHUDFWLRQ LV WKURXJK WKH XVH RI WKH ³XVHU SURILOH´
interface. In this interface there are some resources parents can use to adapt the 
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V\VWHP¶VDZDUHQHVVZKLFKDOVRGHILQHWKHOHYHORIFROODERUDWLRQ8VHU¶V LQWHUDFWLRQ
with the PChCT also includes concerns about the practical use of the tool ± 
portability and size and dimensions of the PDA. In general, we expect that parents 
PLJKWSHUFHLYHWKH3&K&7¶VUHVRXUFHVWRDGDSW WKHV\VWHPFROODERUDWLRQWREHboth 
useful and approachable.  
 
An ideal parent response regarding the acceptance of a ubicomp tool such as the 
PChCT might be paraphrased as follows: 
³$VDSDUHQW WKHUHLVRIWHQDQHHGWRVXSHUYLVHFKLOGUHQ¶VDFWLYLWLHVDQGPHDQVIRU
PRQLWRULQJRUUHFRUGLQJWKHFKLOGUHQ¶VH[SHULHQFHVZRXOGEHZHOFRPH,QSDUWLFXODU
WKH3&K&7¶VIHDWXUHV WRUHSRUWDQGVKRZ\RXvisually WKHFKLOG¶VZKHUHDERXWV and 
potentially risky activity would be useful when undertaking household tasks 
FRQFXUUHQWO\ ,QDGGLWLRQ WKH3&K&7DOORZV WKH WRRO¶VFROODERUDWLRQ WREHDGDSWHG
exactly as required. I would buy and use the PChCT if its was available´ 
5.3 Panel survey study 
As introduced previously, we are using a group-administered questionnaire to survey 
social attitudes to ubicomp technologies such as the PChCT. We are exploring 
ZKHWKHUXELFRPSVXSSRUWPLJKWEHDFFHSWHGWRVXSSRUWSDUHQWV¶HYHU\GD\DFWLYLWLHV
This section describes in detail the design and management of the panel survey. 
5.3.1 The panel survey design 
There are three important elements in the panel survey: gathering of participants, 
introduction of technology to parents and the questionnaire. In this section we 
present the survey design, which includes the building of a video demonstration and 
the design of a questionnaire.  
5.3.1.1 The video presentation 
The aim of the video presentation is not only to introduce the ubicomp system but 
also to set the context for the questionnaire session. The seven minute PChCT 
presentation includes information about the social issues informing the design of the 
tool as well as the available features that are offered for collaboration and interaction. 
The video starts with the social scenarios that were used to give support to the 
proposed framework and the PChCT design. We then present a general overview of 
WKH V\VWHP IHDWXUHV LQFOXGLQJ WKH VHQVLQJ WHFKQRORJ\ DQG WKH ZKROH V\VWHP¶V
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organization. In the middle of the video presentation we describe the interactive and 
collaborative features of the PChCT and a configuration example is used to show the 
use of the profile interface. The video presentation closes by demonstrating the use 
of the activity-aware service controlling each of the awareness levels (general-
activity, alert-activity and warning-activity).  Table 5-2 lists each of the features and 
resources used to introduce the PChCT tool to the parents. Here it is possible to see 
the time in seconds allocated to each of these features within the presentation. 
 
Video section Feature level 1 Feature level 2 Feature level 3 Time(sec) 
Social support 
&KLOG¶VDFFLGHQWVLQWKH
home   08.03 
Household time demands   06.56 
Child alone   04.59 
System 
introduction 
Overall aim   13.58 
Organization   12.70 
Collaborative and 
interactive aims   08.39 
Collaborative scenarios 
for parents   18.00 
&KLOG¶VDFWLYLW\-aware 
scenarios   13.05 
Tool interaction 
and adaptation 
Profile interface aim   18.05 
Profile interface intro   35.50 
Profile interface usage 
example 
Activity-aware 
Awareness levels 25.05 
Awareness distances 28.55 
Labelling stuff 07.01 
Visual 
representation 05.02 
On-demand and digital-
album overview  17.20 
Media request   37.45 
Tool 
collaboration 
Intro   08.00 
Activity-aware usage 
General activity  59.52 
Alert activity  60.20 
Warning activity  39.47 
  
 
Total time 
(7.03 min) 420.03 
Table 5-2 The PChCT video presentation structure to the panel survey study 
From table 5-2 we can identify that from the 7.03 min (420.03 seconds) presentation 
about 81% of this time (5.41 min or 341.02 sec), was used to introduce the 
interactive and collaborative mechanisms. That was in principle to give parents a 
vicarious experience of configuring and using the 3&K&7¶VIHDWXUHVIRUPRQLWRULQJ
which we expected at the same time could allow parents to imagine their own use of 
such a tool. 
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The whole presentation is available in the form of a digital media in appendix C. The 
next section presents the design of the questionnaire, also available in appendix C. 
5.3.1.2 The questionnaire design 
7KH TXHVWLRQQDLUH ZDV XVHG WR FROOHFW XVHUV¶ SHUFHSWLRQV DIWHU WKH 3&K&7 YLGHR
demonstration. The questionnaire consists of five sections. Section one is used to 
present the objective and motivations underlying the research. Additionally, the 
LPSRUWDQFH RI WKH SDUHQWV¶ IHHGEDFN DQG SDUWLFLSDWLRQ LV DSSUDLVHG 6HFWLRQ WZR LV
XVHGWRUHFRUGWKHDJHLQ\HDUVDQGPRQWKVRIWKHSDUHQW¶VFKLOGRUWKH\RXQJHVWLI
they have more than one child). Section three is the basis for our acceptability 
measurement, and consists of twenty-two items ranked using a Likert scale of five 
points or degrees; from ³strongly disagree´ to ³strongly agree´. Section four is a 
modified five-points Likert scale, from ³less-liked´ to ³more-liked´, used to explore 
the extent to which parents liked some of the tool resources offered for collaboration. 
The final section consists of an open question in which parents are asked to give a 
final comment about the possible use of the PChCT tool. Table 5-3 summarizes the 
questionnaire sections. 
Section Description No. Questions 
Section 1 
(intro) 
$LPRI³&DQWHFKQRORJ\VXSSRUWSDUHQWV"´VXUYH\ None 
Section 2 
(child) 
&KLOG¶VDJH 1 (OP) 
Section 3 
(main) 
3DUHQW¶VYLHZVFRQVidering PChCT useful to supervise/monitor 
FKLOGUHQ¶VDFWLYLWLHV 
22 (LK) 
Section 4 
(likes) 
3DUHQW¶VOLNHVRILQWHUIDFHVDQGVHUYLFHV 9 (LK) 
Section 5 
(open) 
3DUHQW¶VRSLQLRQRQWKHXVHRIWHFKQRORJ\WKH3&K&7LQSDUWLFXODU
WRPRQLWRUFKLOGUHQ¶VDFWLYLWLes 
1 (OP) 
Table 5-3 The five sections of WKH³&DQWHFKQRORJ\VXSSRUWSDUHQWV"´TXHVWLRQQDLUH 
OP-open question, LK-Likert scale 
As mentioned above, the main questionnaire section will be used to explore the 
social acceptability of this type of ubicomp tool, which aims to support domestic 
activities. Questions within the main section cover different areas of the acceptability 
study described in the previous section. As shown in figure 5.3, these questions can 
be divided into six groups in order to analyse paUHQWV¶DWWLWXGHV WR WKH3&K&7)RU
instance, to achieve DVHQVHRISDUHQWV¶DZDUHQHVVWRFKLOGUHQ¶VDFWLYLWLHVJURXS*
we used some scenario-based questions in which parents reflect on their knowledge 
DERXW WKH FKLOG¶V ZKHUHDERXWV DQG growing up experiences. Other more specific 
TXHVWLRQVZHUHXVHGWRJHWDVHQVHRIIRUH[DPSOHWKHSDUHQWV¶XQGHUVWDQGLQJRIWKH
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3&K&7¶V IHDWXUHV VXFK DV WKH XVH RI WKH DZDUHQHVV OHYHOV JHQHUDO-activity, alert-
activity and warning-activity. 
G1
Aware at all of children 
activities
G3
Perceiving monitoring
with PChCT
G5
PChCT
interactive
features
G6
PChCT activity-aware service
G2
Perceiving monitoring at all
G4
PChCT
collaborative
features
 
Figure 5.3 Question groups used on the main survey section 
4XHVWLRQV ZLWKLQ VHFWLRQ IRXU OLNHVGLVOLNHV PHDVXUH WKH H[WHQW WR ZKLFK SDUHQWV¶
like the different features available within the PDA user-interface: interfaces, 
services and elements such as sound and media. 
5.3.2 The panel survey management 
This section presents the execution of the panel study, which includes the selection 
of the setting, gathering of participants and the administering of the panel survey 
session. 
 
The setting 
The panel study was done in the Tender Loving Childcare setting, TLC. This nursery 
is situated at the University of Nottingham and provides care for children from the 
age of six weeks to five years. We decided to use a nursery setting to conduct our 
study because in this type of setting we can recruit a suitable range of participants. 
For instance, we can personally invite and gather participants with regard to the 
FKLOGUHQ¶VDJHRILQWHUHVW7KHVWXG\ZDVagreed by the TLC to be carried out during 
their funfair social activity. Drawing on WKHH[SHULHQFHIURPWKH7/&¶VVWDIIZLWKWKH
management of this type of event we adopted the approach of inviting one of the 
parents to participate in the study while either the other parent or one of the support 
staff was caring for the child enjoying the funfair. 
The participants 
With the permission granted for our panel study, a leaflet was produced and either 
personally handed to parents or placed LQ WKH FKLOGUHQ¶V EDFNSDFNV LQ RUGHU WR
approach participants. The invitation (appendix C) contained information about the 
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study; its structure including the maximum number of participants; and information 
about an economic incentive after the completion of the study. 
 
The invitation was open to any parent of a child of any age; we expected the 
FKLOGUHQ¶V DJH LQ D QXUVHU\ VHWWLQJ WR EH IURP a few months up to five years. Our 
interest is not precisely in responses from children, but from parents with young 
children. The tool is designed to support the parental task in the home and, we are 
therefore interested in how parents perceived WKHWRRO¶VIHDWXUHVIRUFROODERUDWLRQ and 
interaction in the context of their own experiences of caring for their children. Table 
5-4 shows the ages of the (youngest) children of our participants. To explain some of 
the table divisions, consider the groups 1-2 years and 2-3 years. Within the group 1-2 
years there were three children aged 1, 1.2 and 1.4 years respectively. The sample for 
the 2-3 \HDUV FKLOGUHQ LV VL[ FKLOGUHQ¶ DJHV DUH       \HDUV 
respectively. 
Group &KLOGUHQ¶VDJHV\HDUV 
Under one year 0.8 0.11 
One to under two years 1 1.2 1.4 
Two to under three years 2 2.2 2.3 2.3 2.5 2.7 
Three to under four years 3 3 3 3.1 3.4 3.5 
Four years and over 4.2 5.6 
Table 5-4 The children¶VDJHV ± grouped by age 
Administering the survey session 
Participants were registered in two groups of ten parents each prior to the panel 
survey session, assembled over the period of one hour. The program for each of the 
two groups was the same: a short welcome and thank-you followed by the 7 min 
PChCT video demonstration and then the group-administered questionnaire. The 
questionnaire session, which followed immediately at the end of the video 
presentation, was opened with a thank you, general instructions about the 
questionnaire session and handing the questionnaire sheet to each of the participants. 
A final word of advice was given to remind participants to collect their economic 
incentive when handing back the answered questionnaire. The complete study lasted 
for thirty minutes. 
5.4 Usability study 
The usability study aims to explore WKH SDUHQWV¶ SHUFHSWLRQV DQG IHHOLQJV of the 
collaborative and interactive features offered by the PChCT. To that end we record 
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the parents¶ experiences of using the PChCT tool and examine the extent to which 
this kind of ubicomp design can be accepted as a resource to support WKH SDUHQWV¶
daily attendance to both housework and childcare. 
 
To define the usability test a reference framework has to be established. There are 
two elements to be considered: what is to be measured and by what means measures 
will be collected. 
 
In order to define the scope of what will be measured from the PChCT we draw on 
work done by Stanley [6WDQOH\ µ] who suggests that a usability test should 
measure four functions: usefulness, ease of use/learning and pleasure in use. 
Similarly, Barnum [%DUQXP µ] argues WKDW D SURGXFW¶V XVDELOLW\ LV WKH XVHU¶V
perception of the quality of the product. She says that ease of use, ease of learning, 
WKHSURGXFW¶VXVHfulness and the user¶VVDWLVIDFWLRQDUHWKHEDVLVRI usability. 
 
We consider therefore that the PChCT should also be assessed in terms of usefulness 
and usability. Usefulness assesses whether the PChCT fulfils its purpose, whereas 
usability measures, for example, time and effort needed to accomplish a task. 
 
Using the dictionary definition for usefulness, we have subdivided usefulness into 
two dimensions: practical worth and applicability. The framework used to explore 
the usefulness and the usability of the PChCT is then described in Table 5-5. 
 
We can then define the usefulness of the PChCT: 
³7KH3&K&7¶VXVHIXOQHVVLVGHILQHGE\WKHZRUWKDQGUHOHYDQFHRILWVUHVRXUFHVWR
support and empower parents in parental tasks.´ 
Worth and relevance require that the benefits of using or applying the tool are clear. 
 
In the same way we can define the ideal usability of the PChCT: 
³7KH DFFRPSOLVKPHQW RI PRQLWRULQJ WDVNV XVLQJ WKH 3&K&7 LV VWUDLJKWIRUZDUG
and pleasurable, and simple to master.´ 
Parents must feel confidence and enjoyment when they make use of the tool. 
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Usefulness 
Practical worth Having worth, merit, value to serve a purpose without elaboration 
Applicability Relevance by virtue of being applicable to the matter at hand 
Usability 
Easy to use/learn Posing no difficulty; free from worry, trouble 
Pleasant to use Giving/affording pleasure or enjoyment; agreeable 
Table 5-5 Usefulness and usability framework for WKH3&K&7¶VXVDELOLW\ 
Having defined the aspects of usability to be considered, we now define the approach 
to be taken in the usability study.  
5.4.1 The usability study design 
We have argued that the usability study aims to identify the usefulness and usability 
of the PChCT. In this section we define the approach used to collect these measures. 
In order to create a realistic environment in which to undergo the user-centred 
experience, our usability design consists of two independent but interrelated 
elements: an activity monitoring session and a usability test session. The former 
collects information about the parent and child¶V activity within the activity-aware 
room prototype. The latter uses this data to give parents an individualized experience 
with the PDA user-interface. These processes are independent because they have 
different goals and they are therefore administered differently. However, they are 
interrelated because the outcomes from the first provide the data which is used as 
input to the second. 
 
By combining these two elements we expected to offer users a more pleasant and 
realistic experience within the usability study. For instance, we are not only bringing 
WKH XVDELOLW\ H[SHULHQFH WR WKH XVHU¶V RZQ KRPH EXW DOVR RIIHULQJ D SHUVRQDO
experience because the information the PChCT uses to collaborate with the parent is 
collected from their own child. By doing this, we believe, the parents might feel 
more comfortable using and interacting with the tool and might more easily identify 
and understand the approaches used by the tool to deliver collaboration.  
Activity monitoring session Usability session 
- Gather test users 
- Introduce ubicomp system 
- &ROOHFWFKLOG¶VDFWLYLW\ 
- 3URFHVVFKLOG¶VDFWLYLW\ 
- Introduce parents to the PDA user-interface 
- Collect feelings from the hands-on session 
- Collect feedback from the interview session 
Table 5-6 The usability study design approach 
Table 5-6 summarizes the overall aims of the activity monitoring session and the 
usability session, but further information about the structure and management of 
these two sessions is given in the following sections. 
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5.4.2 The activity-monitoring session 
One important element within our approach to the PChCT usability study is the 
collection of activity-data from children. This information should resemble a small 
but valuable piece of the daily parent-child interaction, and we argue that this might 
make a considerable GLIIHUHQFH WR SDUHQWV¶ IHHOLQJV )RU LQVWDQFH ZH H[SHFW WKDW
SDUHQWVPLJKWKDYHDFOHDUHUSHUFHSWLRQRI WKH3&K&7¶VXVHIXOQHVV LI WKH WRROXVHV
WKHLU RZQ FKLOG¶V DFWLYLW\ WR UHSRUW WR SDUHQWV LQVWHDG RI XVing laboratory data to 
VLPXODWHFKLOGUHQ¶VDFWLYLWLHV 
 
The activity-DZDUH URRP SURWRW\SH LV XVHG WR FROOHFW VHQVRU GDWD IURP FKLOGUHQ¶V
activity. Thus, the management of the data collection session must, for example, 
carefully address the recruiting of test users; WKH YDOXH RI SDUHQWV¶ time is well 
recognized as is the likely difficulty in engaging them in research studies. Additional 
elements that must be taken into account are the environmental setting in which 
FKLOGUHQ¶VDFWLYLW\LVFROOHFWHGDQGWKHSUocessing of the gathered information. 
 
The next section describes in more detail the approach used to manage the activity 
collection sessions. 
5.4.2.1 Data collection management 
This includes setting up the physical location that will be used as the ³stage´IRU the 
WHVW XVHUV¶ activities; the selection of the parent-child participants; and the 
mechanisms used to record their activity. The administering of this process is of high 
importance because we are addressing the portability problems of ubicomp 
technology (at least of our activity-aware room prototype). We found that because of 
the sensing technology and social constraints, the simple reproduction of the aware-
room prototype within different houses was almost impossible. Therefore, we needed 
to find a fixed setting that satisfied our requirements, for example, to engage 
participants smoothly. We now describe how each component of the data collection 
process is administered. 
 
The setting 
As previously mentioned, to carry out the activity monitoring session the activity-
aware room prototype was used. Activities which prepare the prototype room to host 
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user tests include, for example, the verification that the sensing technology and its 
communication with the host computer are both working. Once system verification is 
done, it is left running until the end of the test session. A box of toys expected to be 
of interest to the children, was also prepared. 
 
Test users 
Three parents were invited to bring their children to spend a period of time taking 
part in ordinary daily activities within the activity-aware room. The parents were 
selected from friends of the host (the DXWKRU¶VZLIH, because we were aware that if 
children were not familiar with the host home environment they could be inhibited, 
and their activity limited as a result. We expected that children who are accustomed 
to visiting the host home would feel confident with the surroundings and so record 
richer and more representative activity. Table 5-7 lists the parent-child participants 
and general information about their daily activities. 
 
The activity-monitoring session 
As with recruitment, the session collecting FKLOGUHQ¶VDFWLYLW\ also required specific 
DWWHQWLRQ,WZDVLPSRUWDQWWRREWDLQSDUHQWV¶DJUHHPHQWWRDGDWHIRUWKHFROOHFWLRQRI
FKLOGUHQ¶V activities. In this case, they were planned for Saturday mornings and lasted 
for no more than two hours. During these two hours the child was encouraged to 
play, explore or watch television within the activity-aware prototype while the 
mother was most of the time in a different room engaged with the host. Any activity 
around the sensing points was then recorded and saved to a log file. 
Parent Activity other than housework &KLOG¶VDJH(years) Private childcare 
1 
- Works halftime four days of the week 
- the child attends the nursery half a day from 
Monday to Friday 
3.5 
Half a day the 
whole week 
2 
- works halftime the whole week 
- the child attends the nursery half a day three days a 
week 
1.11 
Two half days 
3 
- works fulltime two days a week 
- childcare is done by parents or grandparents at 
their respective house 
2.4 
Full time whole 
week 
Table 5-7 Parent-child characteristics 
The orchestration of these elements can be summarized as: 
³The system is switched on an hour before the parent and child arrive. When the 
parent and child arrive a short welcome is given. Information regarding the 
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research is then offered and an explanation of the system is given. Particular 
attention is given to the sensing technology¶V location and the way it is used to 
monitor the chLOG¶VDFWLYLWLHVLQRUGHUWRPDNHLWFOHDUWRSDUHQWVWKDWQRKD]DUGV
are present within the session. Following this, parents are given a simple 
guideline: as far as possible the parent should try to be in a different room from 
the child. From that point, the child¶VDFWLYLWLHV are recorded for two hours. At 
the end of the session parents are thanked and informed that data will be 
processed and once it is completed they will be contacted to agree a date to carry 
out the PChCT usability session.´ 
5.4.2.2 Data processing management 
At the beginning of this chapter we defined the scope of the acceptability study in 
terms of the PChCT tool without including the context-aware room prototype 
(CARoom). This confinement of the acceptability study is mainly due to the practical 
difficulties of replicating the activity-aware room within different houses; which 
limited our explorations for the everyday use of the PChCT tool across different 
XVHUVDQGXVHU¶VQHHGV 
 
Considering the constrained context for the evaluation of the CARoom and that the 
hands-on experience within the usability study is also limited to a 30 minutes 
VHVVLRQZHPXVWPD[LPL]HWKHXVHU¶VH[SHULHQFHZLWKWKH3&K&77KLVLPSOLHVWKH
minimization of uncertain collaboration from the CARoom (appendix B,I³QRLVH´
IURP WKH &$5RRP VHQVLQJ GDWD LV QRW ³FRQWUROOHG´ ZH EHOLHYH WKH SDUHQW
perceptions of the usefulness of the PChCT ± and to some extent of the system ± 
might be seen affected. For instance, consider the situation in which the system 
interrupts the parent when she is directly nurturing the child.  
 
To ensure that a reduced level of uncertain activity from the server side reaches the 
PDA user-interface, two data processing stages are used ± cleaning and filtering ± the 
aims of which are now explained. 
 
The cleaning stage 
Though there are different family contexts worth to explore with supportive 
computing technology - parents with children of different age and stage of 
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development, visitors, family party and so on, the current state of our system 
prototype aims exploring the domestic context of parents with one child. This 
cleaning stage then is used to remove data that does not belong to either the parent or 
the child activity. We noted that the system is sensing activity before and after the 
activity collection session. This extra information can include activity from the host 
DQGJXHVWFKLOGUHQ7KLV³QRLVH´DFWLYLW\FDQSRWHQWLDOO\RYHUZKHOPSDUHQWVZLWKWLPH
demanding and obtrusive issues; therefore, this out-of-context activity is removed. 
Figure 5.4 shows the total number of activity events before (left) and after (right) the 
FOHDQLQJRI³QRLV\´GDWDIRUHDFKRIWKHORJILOHV 
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Figure 5.4 Activity data is processed to reduce ambiguous collaboration from the CARoom. Left 
± original source. Right ± cleaned data. 
 
The classification of these events was done through the reviewing of the images 
taken by the webcam, which is installed in one of the corners of the CARoom, during 
Child NCh 
Child RB 
Child YM 
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the two hours of each of the parent-child activity. The presence of the parent and/or 
WKH FKLOG LV LQGLFDWHG E\ WKH ³3DUHQW-&KLOG´ RU ³&KLOG´ HYHQW 7KH ³6HQVRU QRLVH´
event indicates that either the sensor reports environmental noise (discussed in 
appendix B), or that a clear identification of the presence of a person within the room 
is not possible. The lack of view of the participant activity within the CARoom is 
due to webcam angle of view (fig 5.5).  
Table
Central Heating
Hallway
Heater
ToyBox
Kitchen
 
CARoom
hi
dd
en
 a
re
a
hidd
en a
rea
 
Figure 5.5 Angle of view for the CARoom 
 
The filtering stage 
The filtHULQJVWDJHLVDOVRXVHGWRPD[LPL]HWKHSDUHQW¶VH[SHULHQFHZLWKWKH3&K&7
We have argued that our initial explorations with the sensors installed on the doors 
showed a likelihood of 90% to identify if the parent or the child goes into the 
activity-aware room DSSHQGL[%+RZHYHUIURPWKHSDUWLFLSDQWV¶GDWDDFWLYLW\ZH
realized that a greater rate of errors is present. These uncertain events from the door 
DFWLYLW\ZHEHOLHYH LVGXH WR WKH³XQXVXDO´DFWLYLW\ DW WKHERXQGDULHV WKDWFRQQHFW
the kitchen aQG WKH OLYLQJ URRPV IRU LQVWDQFH 7KLV ³XQXVXDO´ DFWLYLW\ PLJKW EH
associated to the guest activity. We assume that the guest participant stood on the 
GRRU¶V IUDPH WRNHHSDQH\HRQKHU FKLOG DQG WRPDLQWDLQ FRPPXQLFDWLRQZLWK WKH
host parent. Table 5-8 shows true and false result events of a classification test for 
the door activity.  
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 Kitchen door Hallway door 
Door events Total True False total True False 
Parent NCh 26 16 10 10 6 4 
Parent RB 78 29 47 17 9 8 
Parent YM 38 25 18 49 23 26 
Table 5-8 ClasVLILFDWLRQRIHQWU\DQGH[LWHYHQWVIURPSDUHQW¶VDFWLYLW\ 
 
)RUHDFKGRRUWKHFROXPQ³7RWDO´UHSUHVHQWVWKHQXPEHURIHQWUpHDQGH[LWHYHQWVDV
FODVVLILHG E\ WKH V\VWHP &ROXPQ ³7UXH´ JLYHV WKH QXPEHU RI HYHQWV WKDW ZHUH
correctly identified from the availDEOH LPDJH IURP WKH &$5RRP &ROXPQ ³)DOVH´
gives the events that were incorrectly classified, e.g. entrée instead of exit. False 
events also include those for which it is not possible to strongly argue that these had 
occurred. For instance, we found events in which the parent apparently moves from 
the kitchen to the CARoom but she never showed up within the room, and after few 
milliseconds an exit event occurs; is it the parent within the hidden area? Did she 
really exit the room? 
 
Thus because the guest behaviour seems to reduce the reliability for the classification 
RI WKH GRRU¶V DFWLYLW\ ZH GHFLGH to remove the parent activity. That is, only child 
activity will be allowed to reach the PChCT.  
 
Reviewing the goals of the usability study we argue that the filtering task is crucial 
within the data processing stage. In particular, we argue that the end-user experience 
should be ideally error-IUHH 7KH WRRO¶V VHUYLFHV DUH GHVLJQHG WR VXSSRUW WKH VRFLDO
attendance of the childcare task and, therefore, all technicalities behind the system 
performance should be transparent to the user. In this context, we can assume that the 
system is able to detect when the parent is in a different room by applying the 
filtering process to the activity data. This allows us to focXVWKHSDUHQWV¶VWXG\WRthe 
usefulness of the RYHUDOOV\VWHP¶VDLP&$5RRPDQG3&K&7WRFROODERUDWHZLWKWKH
monitoring of the potentially risky child activity.  
 
After the preparation of the activity data, this is ready to be replayed within the 
PChCT, within the usability experience session, which we present next. 
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5.4.3 The usability experience session 
This section describes the approach used for the usability experience. As pointed out 
in section 5.4, the aim of the usability test is the collection of XVHUV¶ IHHOLQJV DQG
attitudes through, in this case, real use of the PChCT. The design of this session 
includes the strategy used WR FROOHFW XVHUV¶ IHHGEDFN and the administering of the 
usability experience, which includes re-recruitment of users and the environmental 
setting. 
5.4.3.1 The usability test structure 
In this section we define the approach used to perform the usability test. The first 
element to consider is the definition of the context under which the usability test is 
carried out. The work of >)URNM U +RUQE N µ], suggests that usability testing 
should consist of two elements: the interaction section and the interpretation section. 
The interaction section DOORZV WKH LGHQWLILFDWLRQ RI WKH XVHU¶V IHHOLQJV ZKLOH
interacting with the artefact. The interpretation section is intended to help the user to 
abstract from their experience in using the artefact. 
 
For WKH3&K&7¶VXVDELOLW\ study an interactive and a feedback section are included, 
but, additionally, we include an introductory section, similar to the ³warmth´ section 
named by Carter >&DUWHUµ@. The introductory section sets the context for parents 
of the acceptability study. This section updates parents on the development of the 
system design, introduced to them in the activity monitoring session, and introduces 
the PDA user-interface as the component designed to collaborate with them.  
Section Task description 
Video Presents an overall panorama of the social aspects supporting the PChCT design and a 
brief demonstration of how the tool coXOGEHXVHGWRPRQLWRUDFKLOG¶VDFWLYLW\ 
Introduction Offers an overall scenario of a ubicomp domestic system and introduces the PChCT 
PDA user-interface resources including technical aspects underlying the awareness 
facilities, for example, the aware distances. 
Hands-on Gives parents the opportunity to use the PChCT PDA user interface to explore its 
collaborative and interactive resources. 
Interview &ROOHFWV LQIRUPDWLRQ DERXW SDUHQWV¶ IHHOLQJV SHUFHSWLRQV DQG DWWLWXGHV IURP WKHir 
experience with the PChCT tool. 
Table 5-9 Summary of sections of the usability experience session 
Table 5-9 summarizes what is covered within each of the usability experience 
sections, and in the following sections, we offer a more detailed picture of the 
components of the usability test experience. 
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The introductory section. 
It has been stated that the introductory section aims to update the parent with 
information about the research, but this is also used to introduce the PDA user-
interface features and resources, including details of the awareness parameters such 
as the aware distances. :H FRQVLGHU WKLV H[SODQDWLRQ RI WKH 3&K&7¶V DZDUHQHVV
parameters as a very important introductory element, because these technical 
HOHPHQWV GHILQH WR D JUHDW H[WHQW WKH V\VWHP¶V FROODERUDWLRn.  To support the 
explanation of these technical aspects of the PChCT we use visual elements 
including print outs and sketches to engage parents with this information. 
Additionally, we use the PChCT interfaces to complement the theory about the 
awareness configuration. For instance, when information is given about the aware 
distance parameters the tool itself is used to demonstrate how the configuration of 
these parameters can be done and what the resulting changes are in the tool 
collaboration. Figure 5.6 shows one of the sketches and figure 5.7 one of the visual 
representations used to explain the aware distance concepts. 
 
Figure 5.6 Explaining underlying concepts of aware distances and aware areas 
Topics within the introductory session that refer specifically to the PDA user interface 
are: introducing the PChCT, its interfaces, and information resources and interaction 
capabilities. 
 
Figure 5.7 Print-out used to support awareness parameter configuration 
Warning distance 
signal  
sensibility 
General activity area 
Threshold (Alert distance) 
Alert area 
Warning area 
sensor 
appliance 
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The hands-on experience section. 
Within this section parents use the PChCT tool. The hands-on section is a free time 
slot given to parents to explore independently features and resources that the PChCT 
has available for collaboration and interaction. Preliminary information given within 
the introductory section can be reinforced here with, for example, the configuration 
RIDZDUHQHVVSDUDPHWHUV WRDGDSW WKHV\VWHP¶VFROODERUDWLRQ6RPHRI WKHH[SHFWHG
outcomes from this section include: 
1. 3DUHQWV¶ UHDFWLRQ HJSOHDVXUHRUGLVSOHasure) to the reception of reports about 
WKHLUFKLOGUHQ¶VH[SHULHQFHVIURPWKH3&K&7 
2. Applicability of the PChCT monitoring tool to their everyday activities. 
3. 3DUHQWV¶ IHHOLQJV DERXW XVLQJ WKH LQWHUDFWLYH UHVRXUFHV WR FRQILJXUH DQG
participate with the sysWHP¶VFROODERUDWLRQ 
4. 3DUHQWV¶SHUFHSWLRQRIWKH3&K&7DVDVXSSRUWLYHWRROZKHQFDULQJWKHLUFKLOGUHQ
in the home. 
 
In general, the hands-on section helps to explore how social contexts might influence 
WKH SDUHQWV¶ DWWLWXGHV DQG WKHUHE\ WKHLU DFFHSWDQFH WR this type of ubicomp tool 
proposed to support everyday life. 
 
The interview section 
This section elicits SDUHQWV¶IHHOLQJVDIWHUWKHLUH[SHULHQFHZLWKWKH3&K&7We are 
using an interview as the main mechanism to collect feedback from parents; 
however, we use notes taken from the hands-on experience to complement our 
observations. The interview section aims to LGHQWLI\ WKH H[WHQW WR ZKLFK SDUHQWV¶
consider that this kind of ubiquitous domestic design might be useful to support their 
everyday activities such as parenting. 
7RH[SORUH WKHSDUHQWV¶ UHVSRQVHV WR WKH3&K&7ZHXVHDJXLGHOLQH WRFRQGXFW WKH
interview; this is the interview section within our usability script (appendix D). Three 
broad aspects are being evaluated within the interview section: parentV¶ general 
feelings about using the PChCT tool; SDUHQWV¶DFFHSWDQFHof WKHWRRO¶VFROODERUDWLRQ
to support them when looking after their children in the home; DQGSDUHQWV¶IHHOLQJV
about adapting WKHV\VWHP¶VFROODERUDWLRQWRWKHLULQGLYLGXDOQHHGV  
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Figure 5.8 Mapping usability factors to PChCT 
These elements are mapped to the four usability aspects ± practical use, applicability, 
ease of use and pleasure ± to evaluate the acceptability of the PChCT monitoring 
tool. That is, these four usability elements are used to explore the acceptance of each 
of the tool features, as shown in figure 5.8. There we also note that the interfaces, 
deliveries (presentation mechanisms) and services are the collaborative resources of 
the PChCT, whereas configuring and obtrusiveness aspects reflect the interactive 
features. It must be said, however, that an exploration of collaborative services 
includes the user interaction to configure these resources, HJ H[SORULQJ SDUHQWV¶
attitudes to the use of the activity-aware service implies asking for feelings about, for 
instance, configuring awareness distances.  
 
The table 5-10 presents some of the aspects evaluated within the interview section. 
Usability PChCT measurement 
Usefulness 
 Are interfaces useful? 
 Is the collaborative approach applicable? 
 Is the approach offered for interaction of practical worth? 
 Which of the resources offered to monitor children might have limited use? 
 Is there any social benefit that might be foreseen with the use of aware services? 
 Is there something that should be integrated to improve the PChCT tool? 
Usability 
 Is there anything troublesome with the use of the PChCT tool? 
 How difficult might be its use within everyday activities? 
 Is there something that might be considered pleasant to use? 
 How approachable is the use of the aware services? 
 Are there any resource that should be modified to reduce complexities? 
Table 5-10 PChCT measurements within the interview session 
Having shown the structure of the PChCT experience section, we describe next how 
this part of the usability study was conducted. 
5.4.3.2 The usability test management 
In this section we present the process underlying the conduct of WKH 3&K&7¶V
usability experience, which includes the location selected to undergo the study and 
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the practical aspects of the study itself. Regarding the location, we have mentioned 
WKDW WKH SDUHQW¶V RZQ KRPH ZDV preferred for the usability experience. However, 
there was an exception: one of the parents suggested that the usability experience 
session should be done in a workplace setting rather than WKHSDUHQW¶Vhome.  
 
The practical process, which is presented next, considers the engagement of 
participants and the administration of the usability session.  
Practicalities of participation 
a) Approaching the participants: parents who took part in the activity-monitoring 
data collection, were again invited to participate. We discussed with them the 
planned context of the study, which included their agreement to two constraints. 
The first was to consent, if possible, to their child not being present. That is, 
parents were asked to arrange two hours of external care for their children. If that 
were possible, then we could reduce the distraction during the study because the 
parent would be less worried about attending to the child¶V DFWLYLWLHV and more 
IRFXVHGRQWHVWLQJWKHWRRO¶VXVHIXOQHVV. The second constraint was that the parent 
agrees to be video-recorded all of the time. We must inform parents about the 
way they will be observed. For example, during the hands-on period parents are 
asked to walk around their home using the tool while the observer follows them 
recording their experiences with the tool. 
 
b) Participants: two of the three parents that participated within the activity-
monitoring session were finally reached to complete the usability experience. It 
was not possible to agree a date with the third parent. We were able to find a 
replacement, but the context of her experience was slightly different, as discussed 
in the next paragraph. 
 
c) The replacement participant: the first element that distinguishes this participant is 
that the data to be used and replayed with the PDA user interface does not belong 
WR WKLV SDUHQW¶V FKLOG +RZHYHU ZH FRXOG DUJXH WKDW WKLV PLJKW QRW DIIHFW WKH
usability session unduly because this SDUHQW¶VFKLOGLVonly 6 months old (not yet 
mobile). On the contrary, it might help to give the parent a better understanding if 
they consider that in the forthcoming months the scenarios presented within the 
tool could be part of their parental experiences.  
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The second element that distinguishes this participant is that this was her first 
encounter with ubicomp research. It should be remembered that the other 
participants had been sensitized and introduced to WKH ZKROH V\VWHP¶V 
architecture in the data collection session, so the study for this parent was slightly 
modified; we included the PChCT video demonstration to sensitize this parent.  
 
The third factor that makes this participant different is that she decided to 
undertake the study in KHUKXVEDQG¶VZRUNSODFHUDWKHUWKDQin the privacy of her 
house, and both the parent and the child were present. Although the child was 
being cared for by her father, they were most of the time present in the study. 
This added some environmental noise to the study because the mother was from 
time to time keeping an eye on the child. This event indirectly affected the time 
planned for the study. 
Parent Activity other than housework and childcare &KLOG¶VDJH (years) 
YM 
- Works halftime four days of the week 
- the child attends the nursery half a day from Monday to Friday 3.10 
RB 
- works halftime the whole week 
- the child attends the nursery half a day three days a week 2.4 
ML 
- works fulltime two days a week 
- childcare is done by parents or grandparents at their respective houses 0.6 
Table 5-11 The test users who were finally engaged 
Table 5-11 lists information about activity and childcare management for the three 
parents who were finally engaged to the usability experience session. 
 
Administering the usability test session 
We have already pointed out how valuable time is for parents. So the management of 
time during the usability experience session is of high importance. We must bear in 
mind that parents made arrangements not only to allow time for the study but also 
arranged childcare in order to attend the study. We must remember, too, that the 
usability test session was adapted for the replacement participant. This section 
therefore presents the two approaches, home-session (for the original participants) 
and laboratory-session (for the replacement participant), used for the usability 
experience. 
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Home session: uSRQ DUULYLQJ DW WKH SDUHQW¶V KRXVH ZH WKDQNHG WKH SDUWLFLSDQW DQG
chatted with them as an icebreaker while setting up the video camera. Once this was 
done and the parent was ready, we began with the introductory section: information 
DERXW KRZ WKH FKLOG¶V DFWLYLW\ ZDV SURFHVVHG WKH V\VWHP-architecture and the 
introduction of the PDA user-interface. We then moved to the hands-on section in 
ZKLFK SDUHQWV PDNH DQ LQLWLDO H[SORUDWLRQ RI WKH 3&K&7¶V UHVRXUFHV SDUHQWV ZHUH
invited to play with some of the PChCT concepts reviewed in the introductory 
section. After this, they were asked to walk around the home using the tool ± upstairs 
and in the kitchen, for example. There was no time limit: they used the tool, walked 
around the home, and stopped the session as they so decided. This was followed by 
the interview section. )LQDOO\ SDUHQWV VLJQHG WR PDUN WKH VWXG\¶V FRPSOHWLRQ DQG
received their economic incentive. 
 
Laboratory-session: a laboratory space was arranged and the video camera for 
recording the study was positioned. When the parent participants arrived, they were 
welcomed and thanked. This was followed by a short briefing section about the 
research and the aims of the usability study. To complement information about the 
research we made use of the PChCT video demonstration. We believe that this 
additional material could help situate the parent within the research context. After the 
video section, we replicated the introductory, hands-on and interview sections as 
conducted with the other parents. However, some information from the introductory 
section was omitted, partly, because this parent had requested a reduced time study. 
We were therefore more interested in the hands-on and the interview coverage than 
with the introductory section. Some of the introductory information in any case 
appears in the video demonstration. The hands-on section was adapted: in the home-
session parents walked around the home; this cannot be replaced in a laboratory 
study. However, the time assigned to this section was almost the same as that for the 
home-sessions. We were closely following this parent and supporting her use of the 
PChCT resources. Finally, after the interview section, the parent signed to mark the 
end of the study and received her economic incentive. 
 
Table 5-12 is a summary to the usability test management to the three parents. We 
can see the differences in time allocated to each study. For instance, it can be seen 
that the time used by parent ML, the replacement participant, is approximately 25 
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minutes less compared with the study time of the other parents. However, despite 
these differences in the time, we believe the knowledge and experience gained from 
these social studies is rewarding. 
Parent &KLOG¶VDJH (years) Place to study 
Usability experience time intervals (min) 
Sessions Time (min) 
YM 3.10 3DUHQW¶VKRPH 
Introduction 20.00 
Hands-on 15.00 
Interview 56.57 
RB 2.4 3DUHQW¶VKome 
Introduction 33.00 
Hands-on 17.40 
Interview 40.29 
ML 0.6 Laboratory 
Video 7.00 
Introduction 8.00 
Hands-on 14.00 
Interview 36.34 
Table 5-12 Usability experience management 
5.5 Chapter conclusions 
In this chapter we presented the design and management of WKH 3&K&7¶V
acceptability study. Two approaches were combined to support the PChCT 
acceptability study: a panel survey and a usability study. 
 
A SDQHOVXUYH\ZDVGHVLJQHGWRH[SORUHSDUHQWV¶DWWLWXGHVXVLQJDJURXS-administered 
questionnaire. The panel survey gathered the attitudes of twenty parents to the 
PChCT in the TLC nursery setting. We were thus DEOHWRFRYHUWKHVSDQRIFKLOGUHQ¶V
ages (from newborn to five years) that the PChCT is aiming to support. To provide 
parents with background to the survey a 7 minute video demonstration of the PChCT 
features was given before the questionnaire. 
 
A usability study was designed to complement outcomes from the panel survey with 
more detailed experiences of the PChCT. The structure of the usability study 
included two sessions. The first session, activity-monitoring, was used to collect 
child activity data from the context-aware room prototype. Three parent-child pairs 
were invited to participate. The second session, usability experience, used data 
FROOHFWHG LQ WKH ILUVW VHVVLRQ WR UHSOD\ WKHFKLOG¶VDFWLYLWLHVDQG WRRIIHU DKDQGV-on 
 103 
experience to parents of the PChCT. This session allowed parents to see in action 
some of the features that the PChCT offers for collaboration and interaction. 
 
Results from each of these acceptability studies is presented in chapter six and 
chapter seven, respectively. 
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CHAPTER VI  
PANEL SURVEY RESULTS 
In chapter five we presented the design and management of two user studies: a panel 
survey and a usability study. The panel survey consisted of a video demonstration of 
the PChCT features and a questionnaire. The pDQHO VXUYH\¶V UHVXOWV KHOS us to 
understand overall perceptions of ubicomp tools such as the PChCT, which might 
help with parental activities. This chapter explores potential end-user attitudes to the 
PChCT and social factors that might influence its acceptance. 
 
Section 6.1 describes the analysis approach used to explore parental attitudes from 
the survey questionnaire. SecWLRQ  FRQWUDVWV SDUHQWV¶ DWWLWXGHV to two issues: the 
SDUHQWV¶ SHUFHSWLRQV RI the need for a tool for childcare monitoring; DQG SDUHQWV¶
attitudes to the PChCT in particular as a resource that might complement the 
supervision of children in the home. Section 6.3 breaks down the results analysis 
with reference to the six scale groups defined in the previous chapter. Section 6.4 
discusses individual feelings and attitudes to monitoring tools in general and the 
PChCT in particular. Finally, section 6.5 offers the chapter conclusions. 
6.1 Survey analysis approach 
This section describes the approach used to explore parental attitudes to the PChCT, 
IURPWKH³&DQWHFKQRORJ\VXSSRUWSDUHQWV?´VXUYH\TXHVWLRQQDLUHThis exploration is 
done at three levels. Level one contrasts the results from three factors SDUHQWV¶
awareness of FKLOGUHQ¶V DFWLYLWLHV * SDUHQWV¶ DWWLWXGHV WR PRQLWRULQJ WRROV *
DQG SDUHQWV¶ SHUFHSWLRQs of the PChCT¶V usefulness (G3-G6); this level helps to 
identify overall perceptions of ubicomp tools as a means to support childcare tasks in 
the home. Level two explores feelings and attitudes to PChCT resources available to 
support parental activities: the six scale groups (G1-G6) are explored individually to 
observe parents¶ preferences, looking in particular for social or technical elements 
that might have influenced low scores. For these two levels we explore attitudes from 
categories (G1 to G6), individual questions and children¶VDJHgroups. The third level 
of analysis discusses social factors that might be associated with questions with 
negative responses. Table 6-1 summarizes the three levels of exploration. 
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Analysis level Groups/scales or items Description 
Level 1 
general results 
G1,G2,G36 (G3-G6) 
Child-age-based groups 
The extent to whLFK SDUHQWV¶ IHHOLQJV SHUVLVW
from social to technology-based contexts. 
Level 2 
analysis of categories 
G1,G2,G3,G4,G5,G6 
Child-age-based groups 
Identification of factors/elements influencing 
attitudes against the technology-based tools. 
Level 3 Questions/parents What social contexts might influence SDUHQWV¶feelings against this type of ubicomp tools? 
Table 6-1 Levels of aQDO\VLVWRH[SORUHSDUHQWV¶DWWLWXGHVIURPWKHSDQHOVXUYH\ 
Throughout the chapter we use scores associated with the five points Likert scale ± 
³6WURQJO\'LVDJUHH´³'LVDJUHH´³8QGHFLGHG´³$JUHH´DQG³6WURQJO\
$JUHH´± to examine the response distributions to the question group or child-age 
group under exploration; and also a three sub-groups of the Likert scale ± ³%URDGO\
'LVDJUHH´³8QGHFLGHG´DQG³%URDGO\$JUHH´± to get a more general perception of 
WKHSDUHQWV¶ DWWLWXGHV³Broadly DLVDJUHH´ %'$JURXSV³DLVDJUHH´DQG³Strongly 
DLVDJUHH´UHVSRQVHV³Broadly AJUHH´%$*groups ³AJUHH´ DQG³Strongly AJUHH´
scores. UN represents ³XQGHFLGHG´UHVSRQVHV 
 
Before analysing the panel survey responses, we present information to be used 
throughout the whole chapter. Table 6-2 shows the sample population grouped by 
FKLOGUHQ¶V DJH For instance, ZLWKLQ WKH ³7ZR-to-WKUHH \HDUV´ JURXS WKHUH DUH  
parents with children aged 2, 2.2, 2.3, 2.3, 2.5 and 2.7 years 
Group &KLOGUHQ¶VDJHV\HDUV 
Under one year 0.8 0.11 
One-to-two years 1 1.2 1.4 
Two-to-three years 2 2.2 2.3 2.3 2.5 2.7 
Three-to-four years 3 3 3 3.1 3.4 3.5 
Four years and over 4.2 5.6 
Table 6-2 Sample population grouped by FKLOGUHQ¶VDJH 
* Total=19, missing=1 
One parent failed to complete WKH FKLOG¶V DJH VHFWLRQ LQ WKH TXHVWLRQQDLUH When 
exploring attitudes by children¶VDJH groups we will therefore always have this data 
missing; however, this will not affect our analysis within the categories or individual 
scores.  
 
Table 6-3 shows WKH VL[ VFDOH FDWHJRULHV XVHG WR H[SORUH SDUHQWV¶ IHHOLQJV DQG
attitudes. 7KHVHJURXSVFRPHIURP WKH³PDLQ´VHFWLRQRIRXU VXUYH\TXHVWLRQQDLUH
+RZHYHUGXULQJ WKHH[SORUDWLRQRISDUHQWV¶DWWLWXGHVIURPWKHVH UHVSRQVHVZHZLOO
PDNH XVH RI WKH ³OLNHV´ DQG ³FORVH´ VXUYH\ VHFWLRQV WR JLYH H[WUD VXSSRUW WR WKH
ILQGLQJVIURPWKH³PDLQ´VXUYH\VHFWLRQ 
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Group Attitude measured Questionnaire items 
G1 $ZDUHRIFKLOG¶VDFWLYLW\ 1,2,4,7,13 
G2 Use of a tool for monitoring 3,8,15 
G3 PChCT as a monitoring tool 5,6,9,18 
G4 PChCT collaborative feature 10,11,17,20 
G5 PChCT interactive features 21,22 
G6 PChCT activity-aware collaboration 12,14,16,19 
Table 6-3 Question categories or scales and their measures 
6.2 General results 
In this section we explore attitudes in two broad areas: felt needs for support with 
childcare in the home, and parents¶ SHUFHSWLRQV RI using the PChCT to help with 
childcare. To this end, we explore scores given to the G1, G2 and G36 question 
groups. G1 aims to elicit parents¶ thoughts about awareness and childcare, but it also 
helps to prepare parents for the survey of how technology might support them with 
childcare-related tasks, G2. G36 explores, in particular, SDUHQWV¶ perceptions of the 
PChCT¶V usefulness. G36 is a super-group combining the G3, G4, G5 and G6 
groups, which in general measures attitudes to the PChCT¶V IDFLOLWLHV. The 
combination of G36 is additionally supported by a &URQEDFK¶V DOSKD test, the 
coefficient of reliability of which was of 0.837. This parameter, which indicates the 
consistency of a group, or scale or questions, supports the use of G36 as a single 
scale or group. 
 
The first exploration focuses on how parentV¶ attitudes change from social to 
technology-based scenarios, G1 to G36. Responses to each of these groups are 
explored using the statistical distributions of their overall scores. In addition, we use 
some measures of central tendency and dispersion for the Likert scales in order to 
highlight particular findings.  
 
Figure 6.1 and table 6- SUHVHQW SDUHQWV¶ UHVSRQVHV WR * * DQG * 7KH ILUVW
observation is that the least positive perception is for group G36. Also, we identify 
G1 with the highest variance, which was unexpected. As previously stated, G1 
invites parents to consider the different circumstances in which they might need to be 
aware of their children; however, it seems there are other factors in these responses, 
which we will explore in section 6.3. 
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Figure 6.1 Response distribution when moving from social to technology-based contexts 
Nevertheless, from figure 6.1, we could argue that parents consider that ubicomp 
technology might be of help, but with regard to the usefulness of the PChCT in 
particular parents prefer to be cautious in their opinions. In other words, it seems that 
attitudes depend on the use of technology, with group G36 having the lowest scores. 
 
If we review basic statistics for the G1, G2 and G36 scales, depicted in table 6-4, we 
observe that greater uncertainty arises when the PChCT is presented as the tool that 
might support childcare.  
Attitude Mean Var SD N BDA UN BAG 
$ZDUHRIFKLOGUHQ¶VDFWLYLWLHV* 3.92 0.9834 0.9916 100 14% 11% 75% 
Can monitoring tools help? (G2) 4.11 0.4511 0.6717 59 2% 12% 86% 
Can the PChCT tool help? (G36) 3.64 0.6120 0.7823 279 8% 28% 64% 
Table 6-4 Densities and attitude variability ± social to technology-based contexts 
Again, although the dispersion of G1 deserves our attention we will reserve its 
analysis for section 6.3. Thus, from table 6-4 we observe that parents have a positive 
perception of ubicomp tools usefulness (86%), but are less positive if they consider 
the PChCT (64%).  
 
7R JLYH DQ HDUO\ YLHZ RI SDUHQWV¶ RYHUDOO SHUFHSWLRQV RI VRPH RI WKH 3&K&7¶V
features, in table 6- ZH SUHVHQW EDVLF VWDWLVWLFV WR VFRUHV JLYHQ ZLWKLQ WKH ³OLNHV´
section of the survey questionnaire. That section explores whether parents like the 
PChCT features offered for collaboration, introduced with the video demonstration. 
To that end, parents were asked to score the less liked, liked or most liked features of 
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the PChCT. The scale usHV ILYH SRLQWV IURP ZKLFK ³OHVV OLNHG´ FRUUHVSRQGV WR 
³OLNHG´FRUUHVSRQGVWRDQG³PRVWOLNHG´FRUUHVSRQGVWR 
PChCT resource Mean Var SD 
Space interface 3.10 0.7263 0.8522 
Events interface 3.0 0.7368 0.8583 
    
Text messages 2.55 1.2078 1.0990 
Room-view/spatial 
location 
3.35 0.5552 0.7451 
Sound 3.4 0.9894 0.9947 
Room-picture 3.7 0.7473 0.8645 
    
On-demand 3.4 1.4105 1.1876 
Digital-album 3.2 1.6421 1.2814 
Activity-aware 3.3 0.8526 0.9233 
Table 6-5 Overall responses to interfaces, services and PChCT deliveries 
From table 6-5, we can see that most of the PChCT¶V resources are scored around the 
DYHUDJH³OLNHG´DQGZHEHOLHYHWKDWWKLVDYHUDJHSHUFHSWLRQPLJKWEHUHODWHGHLWKHU
with lack of engagement with the video demonstration or with the absence of a 
hands-on experience of the tool.  
 
Next we H[SORUHDWWLWXGHVZKHQSDUHQWV¶VFRUHVDUHJURXSHGE\FKLOGUHQ¶VDJH. At this 
level we are contrasting only feelings to G2 and G36. G1, which explores individual 
attitudes, is reserved until section 6.3. Figure 6.2 presents responses to G2 grouped 
by FKLOGUHQ¶Vage. We observe that all age-groups have an average of ³agree´. That 
is, across all the age-groups ubicomp tools might be welcomed.  
 
Figure 6.2 Responses to ³considering help from monitoring tools´ E\FKLOG¶VDJH group 
However, considering G36 (figure 6.3), we see grater uncertainty.  
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Figure 6.3 5HVSRQVHVWR³PChCT usefulness´E\FKLOG¶VDJH group 
Table 6-6 shows that the under-one and four-and-over groups are the ones with 
higher proportions of %'$¶VDQGZHFRXOGDUJXHWKDWWKHVHJURXSVVHHPWRGLVDJUHH
with the usefulness of at least some of PChCT¶V resources. Could WKHVH JURXSV¶
positions be related to social issues? For instance, could parents from the under-one 
group feel that their parental role is being threatened? 
Group Mean Var SD N BDA UN BAG NA 
under-one 3.78 0.9153 0.9567 28 11% 14% 75% 0 
One-to-two 3.41 0.3987 0.6314 41 7% 44% 49% 1 
Two-to-three 3.7 0.8139 0.9022 84 9% 27% 63% 0 
Three-to-four 3.74 0.3402 0.5832 84 2% 26% 72% 0 
Four and over 3.39 0.9140 0.9560 28 22% 18% 61% 0 
Table 6-6 Responses variability to ³3&K&7XVHIXOQHVV´ E\FKLOG¶VDJH group 
We must bear in mind that there are only two parents within these groups, a factor 
which is likely to influence the variability of attitudes. Also, that group G36 is built 
from categories that measure different aspects of the PChCT, and that some measures 
are related to particular uses of the tool which were seen only through the PChCT 
video demonstration, a factor that might also be influencing the perception of the 
3&K&7¶VXVHIXOQHVV 
 
We conclude therefore that the overall attitude seems positive to the acceptance of 
technology-based tools to complement childcare related tasks. However, when 
particular tools are suggested, in WKLVFDVHWKH3&K&7SDUHQWV¶SHUFHSWLRQVare more 
reserved. One possible explanation to this might be associated with the absence of a 
direct experience with the tool. In order to explore further explanations of SDUHQWV¶
attitudes, the next sections examine each of six groups of responses, G1 to G6.  
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6.3 Individual analysis of categories (G1-G6) 
As in section 6.2, we begin by observing the distributions of overall scores in each 
category to note positive responses; then we explore the score distributions and use 
basic statistics to identify apparently troublesome questions, i.e. questions with low 
scores, within each category.  
6.3.1 Aware of children¶V activities (G1) 
The G1 category is used to elicit parents¶ experiences of caring for children in the 
home. It aims to LGHQWLI\SDUHQWV¶DZDUHQHVVof their FKLOGUHQ¶VDFWLYLWLHV,WLVNQRZQ
that domestic activities might be influenced by family culture, social status and other 
factors such as cultural parenting. 
 
Before moving on to explore SDUHQWV¶UHVSRQVHV it is important to note the childcare 
scenarios underlying the questions within this category, as this might help to 
XQGHUVWDQG SDUHQWV¶ UHVSRQVHV. To encourage parents to be aware of FKLOGUHQ¶V
activities this category includes some of the following scenarios: 
 Children like to explore. Despite the differences in FKLOGUHQ¶VDJHVZHH[SHFW
that parents are aware at some level that children learn mostly through 
exploration, and that this FKLOG¶V DFWLYLW\might lead to a fall or other more 
serious accidents. 
 The parent usually knows the cause RIWKHFKLOG¶VSDLQ:HH[SHFWSDUHQWVWR
recall circumstances or situations in which the child has had a bad experience, 
either through of illness or due to an accident; have parents struggled to 
identify why the child was crying?  
 Children are not with their parents all of the time. Sometimes parents need to 
attend to some household tasks and perhaps leave children in a different 
home space. 
 
We expect that if parents are aware that children sometimes undertake risky activity 
or if parents are aware of missing any significant experience of the child (either 
achievement or accident) because they are not always with the child, then they might 
perceive technology as a useful tool to help capture those moments. 
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Returning to the survey analysis, the first exploration considers overall scores to G1 
(figure 6.4). It can be seen that 25% of the responses were reserved: ³undecided´ or 
³disagree´. We could therefore conclude that parents are aware of children¶V 
activities and so they might be receptive to technology assisting with some levels of 
parenting awareness.  
 
Figure 6.4 Score densities to the ³DZDUHRIFKLOGUHQ¶VDFWLYLWLHV´FDWHJRU\ 
To explore what might underlie WKH ³XQGHFLGHG´ DQG ³GLVDJUHH´ UHVSRQVHV ZH
analyse responses to each question within this category (table 6-7). We could observe 
WKDWTXHVWLRQV*³When my child visits the GP I usually know what the source of the 
FKLOG¶VSDLQLV´DQG0³When I am cooking my child is often in a different room´
are the troublesome questions, i.e. the questions with the lowest scores, and also that 
TXHVWLRQV 0 DQG $ ³Very active children are the ones that often undertake risky 
activities´KDYHWKHKLJKHVWYDULDQFHDQGUHVSHFWLYHO\  
ID Question/measure Mean Var SD SDA DA UN AG SAG 
A Active-children/risky activity 3.8 0.9052 0.9514 0% 15% 10% 55% 20% 
B 3DUHQW¶VDZDUHQHVVWRDFWLYH
children 
4.25 0.5131 0.7163 0% 5% 0% 60% 35% 
D Children like to explore 4.7 0.3263 0.5712 0% 0% 5% 20% 75% 
G 3DUHQWVNQRZDQ\FKLOG¶V
happening 
3.55 0.8921 0.9445 0% 15% 30% 40% 15% 
M Parent-cooking/Child in 
different room 
3.3 1.1648 1.0809 0% 35% 10% 45% 10% 
Table 6-7 Variability of responses for the ³DZDUHRIFKLOGUHQDFWLYLWLHV´ category 
Why does this group include a degree of variability? Is there something related to the 
scope used for questions? Are the situations of individual parents different from what 
is explored within this category? We now explore, therefore, what might have 
LQIOXHQFHGSDUHQWV¶DWWLWXGHVWRTXHVWLRQV$*DQGM. 
 112 
Question A asks if only very active children undertake risky activities. For instance, 
those children who like to climb and jump everywhere, who like to explore inside 
electric sockets or who are curious about the cooker knobs. Thus, ³XQGHFLGHG´DQG
³GLVDJUHH´scores could possibly indicate that parents consider that any child might 
eventually be exposed to risky activity. Have those parents had any bad experiences 
with their children? A less ambiguous question might have been whether all children 
sometimes undertake risky activity. 
 
Question G considers the scenario in which the child is ill or has had an accident, and 
in the context of visiting the doctor invites parents to answer a question typically 
asked by a *3³How did it happen?´We assumed that within this context parents 
could consider how technology might help them to record, for example, a FKLOG¶V
accident. However, the fact that 45% of the responses were a reserved position 
³8QGHFLGHG´or ³'LVDJUHH´, makes us wonder whether this is an issue of question 
wording. It might be also that the scenario used for this question conflicts with the 
SDUHQWV¶H[SHULHQFHV, e.g. parents with very young children may never have visited a 
GP with their child. Both are important issues and are further explored in section 
6.4.1. 
 
Question M considers scenarios in which parents are situated, for example, cooking 
and looking after their children. The assumption here was that when parents are 
cooking, children are typically left watching the TV or playing in a different room. 
However, it appears that there are other criteria parents might use to decide where 
and when children have to be placed in a different room. One possibility is that 
parents do not consider the kitchen to be a risky room for young children if the 
parent is present, or that some safety measures can be put in place in order to make 
the kitchen safe. It might be that parents prefer to keep children close to them. If so, 
iVWKHFKLOG¶VDJHDIDFWRULQIOXHQFLQJWKHDWWLWXGHRISDUHQWV" 
 
In considering responses to G1 in terms of the FKLOG¶Vage groups (figure 6.5) we can 
see that those parents with the youngest children are the ones with more variable 
responses to the G1 questions. Parents with children under two years have the most 
uncertain attitudes; they have the highest variance. So, is there something in common 
EHWZHHQWKHVHWZRSDUHQWVJURXSV¶DWWLWXGHV" 
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Figure 6.5 Responses to ³DZDUHRIFKLOGUHQ¶VDFWLYLWLHV´E\FKLOG¶VDJH group 
Although we are not in a position to make broad generalizations, in considering the 
response distributions for each group we would argue that the younger the child the 
greater the uncertainty about some aspects of parental awareness. As we suggested 
above, it seems that if the child is still a baby with no walking or talking skills, then a 
parent might be uncertain about what level of awareness might be needed in her own 
situation. 
 
We could summarize this section by arguing that parents were asked to think about 
how aware they need to be when caring for their children in the home. The degree of 
awareness might be associated with the age and development of the child, their 
physical and psychological skills, and the particular care given by each parent. Two 
of the responses from parents to the open question that relates to the social contexts 
explored for G1, are given below: 
 ³<RXU KRXVH VKRXOG EH VDIH HQRXJK IRU FKLOGUHQ WR H[SORUH RU \RX VKRXOG
keep them closer.´ 
 ³6RPHFKLOGUHQGRQRWOHDYHSDUHQWVDORQHWRGRDQ\WKLQJ.´ 
 
There surely exists other social scenarios which might influence parental attitudes, 
but which lie outside the scope of this exploration. Section 6.4 investigates possible 
OLQNVEHWZHHQ³WURXEOHVRPH´TXHVWLRQV and individual attitudes.  
The next section explores whether or not parents consider that technology-based 
tools could help with childcare tasks. 
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6.3.2 The use of a tool for monitoring (G2) 
Our interest in this category is to understand how parents might perceive the use of a 
computational tool to help them to supervise FKLOGUHQ¶V DFWLYLWLHV )RU Lnstance, if 
parents believe that they need to be vigilant and they realize that there are moments 
in which the child is alone, then we might expect from them to be sympathetic to the 
use of monitoring tools to complement their attendance to childcare. 
 
To explore to what extent parents might consider the use of a monitoring tool to 
support them with the task of supervising their children¶V whereabouts, we use 
scenarios such as the following: 
 Monitoring tool: we assumed that child supervision is usually done 
concurrently with other tasks and that parents might perceive that a 
monitoring tool could help them. 
 5HFRUGLQJ FKLOGUHQ¶V GHYHORSPHQW RU isolated events: are young children 
exposed to incidents or accidents associated with their early years of 
psychological and physical development? We expect that parents might 
consider that if the child is alone then the tool could help to capture some of 
the child¶V experiences ± for example, when they start to try to walk. 
 
Figure 6.6 Score densities for the ³FRQVLGHULQJDWRROIRUPRQLWRULQJ´ category 
Figure 6.6 presents the level of agreement or disagreement associated with all the 
responses to the G2 group. We can see that around 14% of G2 scores are reserved. 
:H DOVR REVHUYH WKDW ³VWURQJO\ DJUHH´ VFRUHV IRU * DSprox. 27%) are less than 
WKRVHIRU*DW OHDVWVRPHSDUHQWVPRYHGIURP³VWURQJO\DJUHH´ WR³DJUHH´
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positions. We could conclude, therefore, that most parents might welcome the use of 
technology to support some of the activities involved with childcare. 
 
What might be the circumstances that encouraged parents to consider the help of a 
tool for monitoring purposes? First, here are the questions that comprise group two: 
 0RQLWRULQJWRROVFDQKHOSSDUHQWVWRVXSHUYLVHFKLOGUHQ¶VDFWLYLWLHVTXHVWLRQ& 
 HaYLQJDUHFRUGRIWKHFKLOG¶VGHYHORSPHQWLVDJRRGLGHDTXHVWLRQ+ 
 ,ZLVKWRPRQLWRUWKHFKLOG¶VDFWLYLWLHVLIWKHFKLOGLVLQDGLIIHUHQWURRPTXHVWLRQ2 
 
You might realize that these are similar to questions in G1, but now framed in terms 
of the use of technology.  
 
Table 6-8 shows that question C, ³Monitoring tools can help parents to supervise 
FKLOGUHQ¶VDFWLYLWLHV´has the least positive attitudes. We wonder whether the word 
³supervise´ might convey too strong a meaning, and if true, it might add to the 
uncertainty of WKHSDUHQWV¶ responses: surveillance is something typically perceived 
as a threat to privacy >0RQFULHIIHWDOµ@. Additional support for this argument is 
the observation that other monitoring-related questions such as recording child¶V 
experiences with a tool were scored more highly.  
ID Question/measure Mean Var SD SDA DA UN AG SAG 
C A tool for children supervision 3.78 0.5087 0.7132 0% 5% 21% 63% 11% 
H Recording children experiences 
with a tool 
4.5 0.2631 0.5129 0% 0% 0% 50% 50% 
O Use of a tool if children in 
different room 
4.0 0.3657 0.6048 0% 0% 15% 65% 20% 
Table 6-8 Responses variability for the ³XVLQJDWRROIRUPRQLWRULQJ´ category 
We observe, however, that overall parents seem to consider a monitoring tool to be 
useful. Moreover, although it is the question with the lowest responses, question C 
still had 74% of agreement so we might argue that the level of social acceptance for 
monitoring tools appears to be associated with the benefits parents might receive in 
using the tool. 
 
For instance, the question O, ³,ZLVKWRPRQLWRUWKHFKLOG¶VDFWLYLWLHVLIWKHFKLOGLVLQ
a different room´ and the question M, ³:KHQ ,¶P FRRNLQJ P\ FKLOG LV RIWHQ LQ D
different room´VHHPWREHUHODWHGLQWHUPVRILGHQWLI\LQJWKHQHHGDQGLWVSRWHQtial 
support.  
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In considering the scenario behind each question within this group, therefore, we 
would argue that parents could make use of a tool, for example, to keep a record of 
the child¶V experiences, and that they might use the tool for monitoring purposes if 
the child is not with the parent; however, they may think twice in the context of 
surveillance. 
 
We can also ask: what might be the relation, if any, of these responses with the 
child¶VDJH groups?  
 
Figure 6.7 Responses WR³FRQVLGHULQJDWRRO IRUPRQLWRULQJ´E\FKLOG¶VDJH group 
Figure 6.7 shows that LQ JHQHUDO WKHUH DUH XQFHUWDLQ ³8QGHFLGHG´ SRVLWLRQV IURP
parents with children aged one year and over, but EHFDXVH RI LWV ³GLVDJUHH´
responses the JURXS³WZR-to-WKUHH´is in particular the most uncertain.  
 
Why might this group in particular be aware of considering monitoring tools? It is 
difficult to find an explanation for these variations DFURVVFKLOGUHQ¶VJURXSV, and the 
number of responses is rather small, so we will reserve the exploration of individual 
DWWLWXGHV WR WKLV JURXS¶V TXHVWLRQV WR VHFWLRQ  However, to offer a preliminary 
indication of the diversity of social scenarios that might underlie responses to G2, we 
present the responses of two parents to the open question of our survey 
questionnaire: 
 ³,WKLQNWKH\DUHURXJKO\XVHIXOIRUDQ\RQHZLWKVPDOOFKLOGUHQ.´ 
 ³,WKLQNP\FKLOGLVROGHQRXJKWRSOD\E\KHURZQ.´ 
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These responses suggest that the FKLOG¶VGHYHORSPHQWLVDIDFWRUthat might influence 
the perception of the usefulness of a monitoring tool.  
6.3.3 PChCT as the monitoring tool (G3) 
Within this section, the goal is to gain a sense of parents¶ views about using the 
PChCT tool to help them with the monitoring or supervision RIFKLOGUHQ¶VDFWLYLWLHV
Questions in this categRU\DUH WR VRPHH[WHQWDVVRFLDWHGZLWK WKH WRRO¶V IHDWXUHV as 
reviewed during the video presentation, and with the questions from G1 and G2 in 
relating to some of the awareness scenarios associated with caring for children within 
the home. 
 
It must be stated that from this point on we intend to explore parents¶ feelings about 
the usefulness of some of the PChCT¶V resources for monitoring; however, we are 
conscious that parents have not had any direct physical experience with the tool, and 
their responses may depend more on general attitudes. In spite of this, we expect that 
if a broadly positive response H[LVWV WR WKH³8VLQJD WRRO IRUPRQLWRULQJ´ group of 
questions, and that if parents are conscious of the need to be aware of their children¶V 
whereabouts, then a similar response should be given to WKH³8VHRI WKH3&K&7DV
WKHPRQLWRULQJWRRO´ 
 
Figure 6.8 Score densities for the ³XVLQJWKH3&K&7IRUPRQLWRULQJ´FDWHJRU\ 
Figure 6.8, which groups all responses given to questions within this category, shows 
that there is an overall positive attitude when considering the use of the PChCT: 74% 
RI WKH VFRUHV LQGLFDWH ³EURDG DJUHHPHQW´ ZLWK WKH XVH RI WKLV WRRO +RZHYHU LI
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FRPSDUHGZLWKUHVSRQVHVWR*ILJXUHZHFDQVHHDVKLIWDZD\IURP³VWURQJO\
DJUHH´DQGD VKLIW WRZDUGV³XQGHFLGHG´ UHVSRQVHV$OVRZHREVHUYH WKDW WKHUHDUH
³VWURQJO\GLVDJUHH´UHVSRQVHVLQWKLVJURXS 
 
From table 6-9, we observe that the troublesome questions are questions , ³I wish 
the tool could record the first experiences of my child e.g. crawling or walking´and 
TXHVWLRQ ( ³The tool helps parents with supervising young children´; most of the 
³undecided´ and ³disagree´ scores are for these questions.  
ID Question/measure Mean Var SD SDA DA UN AG SAG 
E PChCT helps with the 
childreQ¶VVXSHUYLVLRQ 
3.68 0.7836 0.8852 0% 11% 26% 47% 16% 
F PChCT helps identifying risky 
activity 
4.1 0.3052 0.5525 0% 0% 10% 70% 20% 
I PChCT usage to record 
FKLOGUHQ¶VH[SHULHQFHV 
3.65 1.2921 1.1367 5% 10% 25% 35% 25% 
R PChCT represents what happen 
in the room 
3.85 0.2394 0.4836 0% 0% 20% 75% 5% 
Table 6-9 Responses variability for the ³XVLQJWKH3&K&7IRUPRQLWRULQJ´ category 
We also note that questions E and I have a similar meaning to questions C and H 
(from G2); the only difference is that G3 questions are applied in the context of the 
PChCT tool.  
 
The interesting element here is that E and I questions are scored lower that their 
counterparts C and H; BAG scores for C and H were 74% and 100% whereas for E 
and I are 63% and 60% respectively. This might again be an indicator that direct 
suggestions for using a particular tool to support parenting activities might raise 
social concerns. Or it may simply reflect greater uncertainty about the details of 
PChCT in particular. 
 
Let us then explore the perceptions to the use of the PChCT tool from the perspective 
RIFKLOGUHQ¶VDJHJURXSV)URPILJXUHZHREVHUYHWKDWZLWKWKHH[FHSWLRQRIWKH
group three-to-four, the age groups return at least some low scores; and that the 
³XQGHU-RQH´JURXSLVWKHRQHZLWK³VWURQJO\GLVDJUHH´UHVSRQVHV,QDGGLWLRQEHDULQJ
in mind the sample size of this group also, we found that a quarter of the responses of 
WKH JURXS ³IRXU DQG RYHU´ ZHUH ³GLVDJUHH´ 6R ZKDW PLJKW EH WKH UHODWLRQ LI DQ\
between these parents and low-scored questions? 
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Figure 6.9 Responses WR³XVLQJWKHWRROIRUPRQLWRULQJ´E\FKLOG¶VDJH 
Could it be the case that the question I, ³I wish the tool could record the first 
experiences of my child e.g. crawling or walking´LVRXWRIFRQWH[Wfor parents with 
children aged four-and-over? Does this not apply to them anymore? Or are parents 
with children under one year old feeling that they might be excluded from 
experiencing how their children grow up? ,V WKH FKLOG¶V GHYHORSPHQW WKHUHIRUH D
factor influencing parHQWV¶ IHHOLQJV DERXW XELFRPS WRROV VXFK DV WKH 3&K&7" :H
return to these issues in section 6.4: 
 
The next section explores the degree of acceptance to some of the PChCT¶V features 
that might VXSSRUWWKHVXSHUYLVLRQRIFKLOGUHQ¶Vactivities. 
6.3.4 PChCT collaboration/interaction (G4, G5) 
This section examines the responses of parents to some of the collaborative and 
interactive mechanisms offered by the PChCT tool. However, because the only 
information about the PChCT resources is from the video demonstration, we are 
being careful to avoid questioning parents about the concepts beneath the 
collaborative and interactive resources. For instance, to select, use and feel the 
possible benefits of the activity-aware service, it might be essential to have technical 
information such as awareness areas and distances, information that only lasts for 
about one minute in the video presentation, and we are not sure that parents were 
able to grasp it. We restrict ourselves, therefore, to asking about the usefulness and 
overall availability of these tool features. 
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3&K&7¶VFROODERUDWLRQ (G4) 
To explore the acceptance of the PChCT¶V collaborative features we included 
questions about the space and events interfaces, and whether these might help parents 
to trust the tool.  
 
Figure 6.10 shows the distribution of responses given to this category. We can 
observe that there are very few ³6WURQJO\DJUHH´responses, and that overall less than 
50% of the responses are positive.  
 
Figure 6.10 Score densities for the ³3&K&7FROODERUDWLRQ´FDWHJRU\ 
,WVHHPVWKDWSDUHQWVZHUHQRWFHUWDLQZKHWKHUWKH3&K&7¶VIHDWXUHVPLJKWKHOSZLWK
parental tasks. Is it an effect of the lack of hands-on experience? Are people often 
hesitant about giving an opinion about something that is not familiar to them? Did 
WKHYLGHRGHPRQVWUDWLRQIDLOWRHQJDJHSHRSOHZLWKWKH3&K&7¶VUHVRXUFHV" 
 
Table 6-10 shows basic statistics to explore overall attitudes and ³troublesome´ 
questions within this category. We observe WKDWTXHVWLRQ7³Continuous monitoring 
is something I would use most of the time´, despite of KDYLQJVRPH³6WURQJO\DJUHH´
responses, seems to contribute significantly to the lower scores, and to a lesser extent 
question Q, ³$OORIWKHDYDLODEOHFROODERUDWLYHFKDUDFWHULVWLFVFDQPDNHPe trust the 
WRRO´. However, in general we can see a high proportion RI³8QGHFLGHG´responses 
across all the questions. 
 
Considering question K first, ³&ROODERUDWLYH VHUYLFHV WH[W space-view, sound and 
images) meet all of my needs for the monitoring of thHFKLOG´, we would argue that 
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parents might find it difficult to decide whether a monitoring tool is useful if they 
have not tested it, or possibly are uncertain whether the tool meet all of their needs 
for childcare support. 
 
From a different perspective, we might argue that the words ³monitoring´ and 
³supervising´ may have been perceived in particular ways; e.g. 24 hour surveillance. 
If so, then we might explain the negative responses to questions K and T. Of course, 
if parents cannot identify the PChCT¶V usefulness then we cannot expect them to 
trust the tool (question Q). 
ID Question/measure Mean Var SD SDA DA UN AG SAG 
J Collaborative features help to 
look after children 
3.5 0.4736 0.6882 0% 10% 30% 60% 0% 
K Collaborative services meet 
what is needed to supervise 
children 
3.2 0.6947 0.8335 0% 20% 45% 30% 5% 
Q Because of the collaborative 
features I can trust PChCT 
3.25 0.6184 0.7863 5% 5% 50% 40% 0% 
T I would use PChCT for 
continuous monitoring 
3.2 1.1157 1.0563 5% 20% 35% 30% 10% 
Table 6-10 Responses variability for the ³3&K&7FROODERUDWLRQ´ category 
One way to paraphrase the apparent response to the PChCT might be:  
Although as a parent I have no experience with the PChCT, it seems that there 
are some features that might help with WKH PRQLWRULQJ RI FKLOGUHQ¶V DFWLYLW\, 
however I am not sure whether these meet my needs, and in any case it is not 
really ³VXUYHLOODQFH´ 
 
:KHQUHYLHZLQJUHVSRQVHVDFFRUGLQJWRWKHFKLOGUHQ¶VDJHJURXSVILJXUHZH
can observe that parents with chiOGUHQ LQ WKH ³WZR-to-WKUHH´ DQG ³IRXU DQG RYHU´
groups returned the most negative responses, but the one-to-two group was the most 
XQFHUWDLQRYHUDOORIWKHUHVSRQVHVLQ WKLVJURXSZHUH³XQGHFLGHG´7KHJURXS
four-and-over appears to be the least engagHGE\WKH3&K&7¶VIHDWXUHVRIWKH
UHVSRQVHVEURDGO\GLVDJUHHZLWKWKHXVHIXOQHVVRIWKHWRRO¶VUHVRXUFHV 
 
Although we note that the sample size for the group four-and-over is very small, we 
might ask again whether or not attitudes to the PChCT features might be associated 
with the stage of the child development; we return to this question in section 6.4. We 
close the analysis of this group by presenting responses of two parents to the open 
question of the questionnaire:  
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 ³6HHPVXVHIXOEXWQRWDOOWKHWLPH«´ 
 ³8QGHFLGHGDERXWXVH«IHHOVDELWbig-brotherish.´ 
 
Figure 6.11 Responses to ³3&K&7FROODERUDWLYH´ E\FKLOG¶VDJHJURXS 
3&K&7¶V interaction (G5) 
Within this group of questions we explore VRPHRI WKH3&K&7¶V IHDWXUHV What take 
into account the user¶V participation. These include facilities that the user can 
configure to determine the level of collaboration given by the system. For instance, 
the ³awareness artefacts´ section allows the user to select which augmented artefacts 
of which the user wishes to be aware. As in the previous section we bear in mind that 
SDUHQWV¶ H[SHULHQFH with the PChCT is limited. We therefore limit our analysis to 
two questions that refer to the availability of the resources within the user profile 
interface that allow the user to adapt WKH V\VWHP¶VFROODERUDWLRQ and to request the 
URRP¶VSLFWXUH  
 
Figure 6.12 Score densities for the ³3&K&7LQWHUDFWLYH´FDWHJRU\ 
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Figure 6.12 shows the distribution of responses for group G5. We observe that there 
LV³EURDGDJUHHPHQW´LQWKLV FDWHJRU\ZLWKRIWKHVFRUHV³8QGHFLGHG´ 
 
Table 6-11 shows that question V, ³7KH UHTXHVW IRU WKH URRP¶V SLFWXUH LV HDV\ WR
XQGHUVWDQG´, is more highly scored than question U, ³,OLNHLWWKDWWKHV\VWHPDOORZV
me to change the configuration of the awaUHQHVV OHYHOV´. These two questions 
explore how easy (and desirable) parents might find the use of these two interactive 
resources. We observe that the perceptions of parents for both facilities are very 
similar. 
ID Question/measure Mean Var SD SDA DA UN AG SAG 
U Interactive mechanism to 
control aware activity reporting 
3.80 0.3789 0.6155 0% 0% 30% 60% 10% 
V Easy interaction to upload the 
URRP¶VSLFWXUH 
3.95 0.3657 0.6048 0% 0% 20% 65% 15% 
Table 6-11 Responses variability for the ³3&K&7LQWHUDFWLYH´ category 
Again, for the uncertain scores, we could argue that these may be associated with the 
absence of a hands-on experience. Responses grouped according to FKLOGUHQ¶V age 
groups in figure 6.13, show that the group four-and-over completely agrees with the 
usability of these PChCT resources whereas the opinions of other groups are divided. 
One possibility might be that if children are fully developed and aware of dangers 
around them then parents might be especially LQWHUHVWHG LQFRQWUROOLQJ WKHV\VWHP¶V
collaboration. However, why do the other groups express some doubts about these 
PChCT¶V features?  
 
Figure 6.13 Responses to ³3&K&7LQWHUDFWLYH´E\FKLOG¶VDJHJURXS 
The group sizes and the number of questions within this category are two factors 
constraining RXUREVHUYDWLRQVEXWLWLVSRVVLEOHWKDWWKHFKLOG¶VDJHDQGGHYHORSPHQW
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might also influence responses to this category; discussion of which is reserved for 
section 6.4. 
6.3.5 PChCT ³activity-aware´ collaboration (G6) 
This section explores WKH SDUHQWV¶ understanding and acceptance of the use of the 
³DZDUH-activity´ service. As previously stated, this service is provided for children 
who might need constant supervision, e.g. very active children. In addition this 
service is divided into three sub-services, awareness areas which parents can use to 
select three different levels of collaboration: awareness of general activity, awareness 
of alert activity or awareness of warning activity. G6 also covers the embedded 
services: sound and media. We are interested in identifying whether the aims of these 
facilities and services are understood.  
 
We again group the responses to all questions to present their density distribution 
ILJXUH7KHILUVWWKLQJZHQRWHLVWKHGHFUHDVHLQ³6WURQJO\DJUHH´UHVSRQVHVD
trend since the questions in G2. This suggests that the more weight we put on 
suggesting the PChCT in particular as a tool that can help parents, the more cautious 
parents are in their responses to such a tool. Nevertheless, overall parents perceive 
usable resources from this level of collaboration. 
 
 
Figure 6.14 Score densities for the ³DFWLYLW\-DZDUHFROODERUDWLRQ´FDWHJRU\ 
In considering responses to individual questions (table 6-12), we find that question L, 
³7KHLGHQWLILFDWLRQRIWKHDZDUHOHYHOVJHneral-activity, alert and warning) is clear 
ZKHQXVLQJVRXQGFROODERUDWLRQ´, and question N, ³$ZDUH OHYHOV JHQHUDO-activity, 
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DOHUWDQGZDUQLQJDUHHDV\WRXQGHUVWDQGZKHQXVLQJWKHVSDFHLQWHUIDFH´, are those 
with least positive attitudes. 
 
Regarding question L, there might be different factors influencing parental attitude. 
One possibility is that the sounds (in the video presentation) were not loud enough 
and that parents struggled to associate them with the awareness levels. It might also 
be the case that the differences between sounds used to report each of the awareness 
levels is indistinguishable. 
 
From the basic statistics for these questions we could argue from the responses that 
the concepts underlying awareness levels were perhaps not understood at all by some 
parents from the video demonstration.  
ID Question/measure Mean Var SD SDA DA UN AG SAG 
L Aware levels are identifiable 
with its associated sound 
3.55 0.3657 0.6048 0% 5% 35% 60% 0% 
N Aware levels are understood 
within the space interface 
3.45 0.4710 0.6863 0% 10% 35% 55% 0% 
P 5RRP¶VSLFWXUHKHOSV
clarifying levels of aware 
proximity 
3.80 0.3789 0.6155 0% 5% 15% 75% 5% 
S Aware levels to identify risky 
activity 
4.00 0.3157 0.5619 0% 0% 15% 70% 15% 
Table 6-12 Variability of responses for the ³DFWLYLW\-DZDUHFROODERUDWLRQ´ category 
To identify the three awareness levels within the space interface, the parent has to be 
aware of the three different colours, green, yellow and red, which are used to indicate 
general, alert and warning activity respectively. 
 
Another factor supporting the argument for the lack of engagement with the video 
demonstration is that all the parents on average scored as ³liked´ most of the 
collaborative resources of the PChCT (see table 6.5), which seems to be in 
accordaQFHZLWKWKHSDUHQWV¶SHUFHSWLRQVWRWKLVJURXSRITXHVWLRQV This might be an 
indication that parents could have not obtained enough information to offer more 
detailed responses.  
 
Considering KRZWKHVHSDUHQWV¶responses vary with FKLOGUHQ¶Vage groups we find no 
particular trends or anomalies. 
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Finally, to complement our observations of parental attitudes to the 3&K&7¶V
activity-aware collaboration, we include two related responses to the open question 
of the survey questionnaire: 
 ³,ZRXOGdefinitely welcome an alert for dangerous areas (i.e. fire), but this 
would not replace general healthier safety awareness or vigilance that 
parents should be undertaking anyway.´ 
 ³,ZRXOGXVHRQHDVLWZRXOGDOORZPHWRLGHQWLI\GDQJHUVDQGZKHUHH[DFWO\
my child was in the room.´ 
 
To summarize, we could argue that parents have a positive view of the PChCT¶V 
usefulness. However, we have also observed that the attitudes of parents might be 
associated firstly, with their cultural ways and ideals of attending to these childcare 
DFWLYLWLHV DQG VHFRQGO\ WR WKH FKLOG¶V GHYHORSPHQW We have identified that some 
parents appear to be uncertain whether collaboration offered by ubicomp tools such 
as the PChCT could potentially provide what they might need for enhancing 
childcare-related tasks. In that regard two elements may have influenced parental 
perceptions: the amount of information available from the video demonstration, and 
the absence of hands-on experience with the tool. Nevertheless, there are other social 
scenarios that might also increase the uncertainty of parents when considering the 
acceptance of ubicomp tools, e.g. when both parents work, the use of private 
childcare, and house size. 
 
The next section discusses in more detail the observations from this section from the 
perspective of individual attitudes. The objective is to look for stronger associations 
between social attitudes and the PChCT tool. 
6.4 Discussion of results 
So far we have explored parental perceptions of the PChCT in terms of overall scores 
for the six different categories of questions used to measure its possible social 
acceptance. We have also considered variations in SDUHQWV¶ responses according to 
WKHLUFKLOGUHQ¶VDJHHowever, bearing in mind that our sample population limits us 
in generalizing results, we decided to explore potential social contexts that might 
help to understand individual attitudes and responses.  
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The aim of this section is to identify the social factors that might influence the less 
positive individual responses. To that end, we explore WKH³troublesome´ responses 
made by individuals with generally more negative responses in order to explore 
whether the attitudes of parents might be affected by technical and/or social factors.  
Group Question BDA (%) 
G1 
(M) ³:KHQ,DPFRRNLQJP\FKLOGLVRIWHQLQDGLIIHUHQWURRP´ 35 
(G) ³:KHQP\FKLOGYLVLWVWKH*3,XVXDOO\NQRZZKDWWKHVRXUFHRIWKHFKLOG¶V
SDLQLV´ 15 
(A) ³9HU\DFWLYHFKLOGUHQDUHWKHRQHVWKDWRIWHQXQGHUWDNHULVN\DFWLYLWLHV´ 15 
G2,G3 
(C) ³0RQLWRULQJWRROVFDQKHOSSDUHQWVWRVXSHUYLVHFKLOGUHQ¶VDFWLYLWLHV´ 5 
(E) ³7KH3&K&7WRROKHOSVSDUHQWVZLWKVXSHUYLVLQJ\RXQJFKLOGUHQ´ 11 
(I) ³,ZLVKWKH3&K&7WRROFRXOGUHFRUGWKHILUVWH[SHULHQFHVRIP\FKLOGHJ
FUDZOLQJRUZDONLQJ´ 15 
G4 
(J) ³&ROODERUDWLRQRIIHUHGE\ WKHWRROFDQVXSSRUWPHORRNLQJDIWHUWKHFKLOG´ 10 
(Q) ³$OORIWKHDYDLODEOHFROODERUDWLYHFKDUDFWHULVWLFVFDQPDNHPHWUXVWWKH
WRRO´ 10 
(K) ³&ROODERUDWLYHVHUYLFHVWH[WVSDFH-view, sound and images) meet all of my 
needs for the monitoring of the FKLOG´ 20 
(T) ³&RQWLQXRXVPRQLWRULQJLVVRPHWKLQJ,ZRXOGXVHPRVWRIWKHWLPH´ 25 
G6 
(N) ³$ZDUHOHYHOVJHQHUDO-activity, alert and warning) are easy to understand 
ZKHQXVLQJWKHVSDFHLQWHUIDFH´ 10 
(L) ³7KHLGHQWLILFDWLRQRIWKHDZDUHOHYHOVJHQHUDl-activity, alert and warning) 
LVFOHDUZKHQXVLQJVRXQGFROODERUDWLRQ´ 5 
(P) ³$YDLODELOLW\RIWKHURRP¶VSLFWXUHKHOSVWRFODULI\WKHWKUHHGLVWLQFWOHYHOV
(general-DFWLYLW\DOHUWDQGZDUQLQJRIWKHDZDUHSUR[LPLW\´ 5 
Table 6-13 Survey questions with ³EURDGO\GLVDJUHH´UHVSRQVHV 
 
Table 6-13 shows the questions that were scored with BDA, broadly disagreement 
scores. We believe that this level of discussion will complement previous 
observations and at the same time help us to identify and understand social factors 
DURXQGWKHXVHRIXELFRPSWHFKQRORJ\WRVXSSRUWSDUHQW¶VHYHU\GD\DFWLYLWLHV 
 
Figure 6.15 Individual parent¶s UHVSRQVHVWRWKH³PDLQ´VHFWLRQRIWKHSDQHOVXUYH\ 
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To begin our discussion we present figure 6.16 in which each of the vertical bars 
UHSUHVHQWWKHLQGLYLGXDOSDUHQWVUHVSRQVHVWRWKHTXHVWLRQVLQFOXGHGLQWKH³PDLQ´
VHFWLRQRIWKHVXUYH\TXHVWLRQQDLUHHDFKSDUHQWLVUHSUHVHQWHGE\KHUFKLOG¶VDJHLQ
months), with the youngest at the left and the oldest on the right. At the extreme left 
ZHKDYHLQFOXGHGWKHUHVSRQVHVIRUWKHSDUHQWZKRGLGQRWUHFRUGWKHFKLOG¶VDJH 
 
7KLV GDWD VWDUWV WR JLYH LQVLJKW LQWR ZKHWKHU FKLOGUHQ¶V VWDJH RI GHYHORSPHQW DQG
SDUHQWLQJ SKLORVRSK\ DIIHFW SDUHQWV¶ DWWLWXGHV )RU LQVWDQFH LI ZH FRPSDUH WKH
responses from the two parents with children aged 27 months, we might ask why 
their responses are quite different.   
 
Figure 6.16 Windows of milestone achievement expressed in months [ibid] 
%HFDXVHZHKDYHDUJXHGWKDWWKHFKLOG¶VDJHDQGVWDJHRIGHYHORSPHnt seem to be a 
factor influencing parental attitudes to ubicomp tools such as the PChCT, we present 
in figure 6.17 the milestones of motor development for children age 3 to 21 months 
>:+2µ@ 
 
The next sections explore individual differences and ³troublesome´ questions in each 
of the sections of the questionnaire in turn. 
6.4.1 Awareness of children activities (G1) 
First, we must remember that this group of questions focuses on placing parents in 
scenarios before assessing the PChCT¶V usefulness, and does not evaluate quality of 
parenting, for example. Our interest is in understanding whether or not the scenarios 
used were unclear and thereby contributed to uncertain attitudes. However, as noted 
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previously, other factors affecting responses in this group might also LQFOXGHFKLOG¶V 
stage of development and parenting philosophy.  
 
Table 6-14 presents parents who gave low responses to the questions within this 
group. FRU H[DPSOH WKH FROXPQ IRU WKH JURXS ³RQH-to-WZR´ LQGLFDWHV WKDW SDUHQWV
with children aged 12 and 16 months gave a score of 2 (³Disagree´) to questions A 
and B and M and G respectively.  
 under 
one 
one-to-two Two-to-three Three-to-four four and over 
Child 
(months) 
8 11 12 16 24 26 27R10 31 36R15 66 
4¶V G M A,B G,M M G A,M M A,M M 
Score 2 2 2,2 2,2 2 2 2,2 2 2,2 2 
Table 6-14 Individual responses with BDA scores to awareness of parenting 
* RQUHSUHVHQWVWKHSDUHQW¶VFROXPQLQILJXUH 
We observe that 7 out of 20 parents ³disagree´ with question M and 3 out 20 with 
question G and question A, so we explore these negative responses from two 
perspectives: the scenario used for questions and potential social issues.  
 
Cooking and childcare 
Why would some parents say that their children are often with them when 
undertaking cooking tasks (question M)? One possibility might be that the activity of 
cooking includes selecting food to be cooked; the choice of casserole or saucepan; 
letting cooked food cool; and tidying up the kitchen. For which of these activities 
would the child have to go to a different room? In addition, the activity of cooking 
and serving the meal may overlap. For example, while finishing cooking the parent 
SUHSDUHV WKH WDEOH DQG VHUYHV WKH IDPLO\¶V PHDO. This may include their FKLOGUHQ¶V
presence, or it may be the case that the kitchen is also the dining room.  
 
Secondly, the everyday activities of child and parents, may also be affecting parental 
perceptions. For instance, the parent might attend to all of the household work 
including the cooking, while the child is not at the home; therefore question M might 
be irrelevant. We could also imagine a scenario in which both parents work and the 
child is full-time in a nursery setting, then we could understand the value of sharing 
any available time between parents and children even in the kitchen and during 
cooking.  
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The potential impact of private childcare on SDUHQWV¶ UHVSRQVHV is additionally 
supported if we consider the setting in which the study was carried on out: 75% of 
children are in full-time childcare (8:00 am to 5:00 pm); so the likelihood is high that 
some of the parents in our sample had children in full-time private childcare. 
 
$ZDUHQHVVRIFKLOGUHQ¶VH[SHULHQFHV 
PDUHQWV¶NQRZOHGJHRI WKHFKLOG¶Vexperiences can be explored in different contexts. 
Firstly, one might consider again the use of private childcare. For instance, if 
children are in full-time private childcare then it is possible that parents know about 
the FKLOG¶V LQFLGHQWV/DFFLGHQWV WKURXJK WKH FDUHJLYHU¶V UHSRUWs, and not because the 
parent had directly observed WKH FKLOG¶V DFFLGHQW The parent may therefore not be 
IXOO\DZDUHRIWKHFKLOG¶VSDLQEHFDXVHWKHFKLOGZDVQRWXQGHUKLV or her supervision.  
 
Secondly, we might consider the kind of incidents or accidents occurring within a 
childcare setting or within the home [Royal Society for the Prevention of Accidents, 
µ@>0DFJUHJRUµ@some of which are treated locally without visiting a GP. For 
example, scalds or bumps might be treated in the home. So how often does a child 
visit a GP? Nevertheless, how could a parent know about an accident that her child 
has experienced if the parent was not in the same room? Children under two years 
might not be fully able to communicate what has happened to their parents 
>6KDUPDQHWDOµ@.  
 
Children¶V risky activities 
Overall we would argue that the responses of parents indicate that not only do 
children with high levels of activity undertake risky activity, and also that parents 
were aware of the effort that can be needed WRVXSHUYLVH\RXQJFKLOGUHQ¶VDFWLYLWLHV 
 
In summary, we have presented some social scenarios and factors that might affect 
parental responses to the survey category concerning awareness of FKLOGUHQ¶V
activities. The following sections explore individual perceptions of using monitoring 
tools and in particular the PChCT to support their childcare-related activities. 
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6.4.2 Tools for monitoring FKLOGUHQ¶VDFWLYLWLHV 
In this section we discuss categories G2 and G3 together because there seem to be 
common factors LQIOXHQFLQJ SDUHQWV¶ responses. We recall that the difference 
between these two groups of questions is that G2 asks about perceptions of 
monitoring tools in general whereas G2 refers in particular to the consideration of the 
PChCT as the monitoring tool. As we have argued in section 6.3.3, when we suggest 
more specific ways that parents can use the PChCT tool, responses seem to become 
more reserved. In table 6-15 we list those individuals who ³disagree´ with some of 
the questions included in this group. 
 under one one-under two two-under three four and over 
&KLOG¶VDJH 11 16 27R10 66 
4¶V I C,E,I C,E E,I 
Score 1 NA,NA,2 2,2 2,2 
Table 6-15  Individual responses with BDA scores to the monitoring tools 
We can see that the parent of the sixteen-month-child did not score questions C and 
E. We start our e[SORUDWLRQ ZLWK WKHVH ³WURXEOHVRPH´ TXHVWLRQV ZKLFK UHIHU WR
³VXSHUYLVLQJ´FKLOGUHQ¶V activities. 
 
Supervising FKLOGUHQ¶VDFWLYLWLHV 
We have already argued that the use of the ZRUG³VXSHUYLVLQJ´PLJKWDIIHFWSDUHQWV¶
responses. We think that some parents HQYLVDJHG WKH³VXUYHLOODQFH´RI WKHLUFKLOG¶V
activities from different perspectives, including the treatment of individual privacy. 
For example, if we contrast the ³broadly agree´ responses given to questions C 
(74%) and E (63%), which ask about perceptioQVRI³VXSHUYLVLRQ´ with scores given 
to questions O (85%), ³, ZLVK WR PRQLWRU WKH FKLOG¶V DFWLYLWLHV LI WKH FKLOG LV LQ D
GLIIHUHQWURRP´ and F (90%), ³7KHWRROFDQKHOSPHLGHQWLI\ZKHQWKHFKLOGLVFORVH
WR SRWHQWLDOO\ KD]DUGRXV DUWHIDFWV´, then we observe that the context of 
³surveillance´ RU ³VXSHUYLVLQJ´, FKLOGUHQ¶V DFWLYLWLHV is uncertain for at least some 
parents. 
 
Can we therefore make a stronger assumption that the use of the word ³VXUYHLOODQFH´
frightened parents? We assert that this was the case. Considering in particular the 
parent whose child is 5.06 years old, we argue that because at this age children are 
expected to be fully skilled and relatively independent for ³DQ\´ DFWLYLW\ WKHQ LW
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might be the case that the parent is reluctant to consider the use of a monitoring tool 
for supervising the FKLOG¶VDFWLYLWLHV 
 
Recording of childUHQ¶VH[SHULHQFHV 
To what extent might parents consider uses of the PChCT other than for monitoring? 
We assumed that if parents and children were not in the same room then parents 
could be interested in recording some of the child¶V experiences such as attempts to 
walk or crawl, and other less happy moments such as accidents; however, it seems 
that for some parents this may not be the case. One factor that could influence 
responses of parents with children under two years old is their view of parenting. We 
would argue that both parents (11 and 16) might feel that at this stage children need 
help and human supervision to support them with their milestone achievements, as 
seen in figure 6.17, something that technology could not replace. If the parent is with 
the child most of the time how could she PLVV KHU FKLOG¶V SUHFLRXV PRPHQWV? In 
addition, we should not discount private childcare, which adds value to the briefer 
moments that parents can share with children. To complement our observations we 
present responses from two parents to the open question of the questionnaire: 
 ³0D\FRQVLGHUDOWKRXJKSUHIHUWRNHHSDFORVHUH\HRQWKHFKLOGSHUVRQDOO\.´ 
 ³,ZRXOGQRWEHKDSS\ having my child for more than very short period in a 
different room & would try to ensure this room was child friendly.´ 
 
In summary, we have considered parental responses to the suggestion that ubicomp 
tools, and in particular the PChCT tool, might support them in attending to the 
childcare task. From our explorations we argued that social contexts should be borne 
in mind if we want maximize SDUHQWV¶DFFHSWDQFHof this type of ubicomp tool. For 
example, we explored that social issues such as privacy and culture might affect the 
adoption of technology within the home.  
 
The next section investigates SDUHQWV¶ DWWLWXGHV WR WKH FROODERUDWLYH DQG LQWHUDFWLYH
features offered by the PChCT. 
6.4.3 PChCT collaboration 
This section explores scenarios that might have DIIHFWHG SDUHQWV¶ SHUFHSWLRQV RI
usefulness of the resources offered by the PChCT to collaborate with the monitoring 
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RI FKLOGUHQ¶V DFWLYLWLHV $V QRWHG SUHYLRXVO\ ZH DUH DZDUH WKDW WR VRPH H[WHQW
parental responses depends on information given in the 7 minute PChCT video 
demonstration DQGDOVRWKDWWKHFKLOG¶VVWDJHRIGHYHORSPHQWPLJKWEHDIIHFWLQJ the 
responses of parents.  
 
Table 6-16 lists parents who ³GLVDJUHH´ with at least one of the survey questions 
(categories G5 and G6) which asked parents about their opinions of the PChCT 
collaborative resources for childcare.  
 under one one-under two two-under three three-under four four and over 
Child 11 12 16 24 27R10 36R13 46 66 
4¶V N,K T T T J,L,N,K,P,Q K T J,K,Q,T 
Score 2,2 2 2 2 2,2,2,2,2,1 2 2 2,2,2,1 
Table 6-16 Individual responses with BDA scores WRWKH3&K&7¶VFROODERUDWLYHUHVRXUFHV 
Firstly, we can observe that parents in all child-age groups disagree with at least one 
question in this category, secondly, that questions T and K have the most 
disagreement across all child-age groups, and thirdly, that parent 27R10 and parent 66 
are highly participating with ³broadly disagree´ scores.  
 
We start by exploring technical and social contexts that might have influenced 
SDUHQWV¶ UHVSRQVHV WR TXHVWLRQV 7 Dnd K and then we will try to identify and 
understand attitudes of the parent with the high rate of disagreement (27R10). 
 
First, we could ask whether the information in the video demonstration was not 
grasped by parents. That is, if parents did not realize that continuous monitoring (in 
question T) UHIHUV WR WKH ³DZDUH-DFWLYLW\´ VHUYLFH DQG FRQIXVHG it with a 24-hour 
surveillance service then we could have expected some uncertainty in SDUHQWV¶
responses. In this case, we would argue that the video demonstration session failed to 
engage some parents. We have also already argued that the lack of hands-on 
H[SHULHQFH LV SRVVLEO\ D IDFWRU LQIOXHQFLQJ SDUHQWV¶ SHUFHSWLRQV RI WKH 3&K&7¶V
usefulness. 
 
Second, we could ask whether this level of awareness of the PChCT might meet the 
needs of parents for PRQLWRULQJ WKHLU FKLOG¶V DFWLYLW\ (question K). Table 6-17 
compares responses to questions C, E and T (column CET-Q), which deal with the 
XVHRI WKH3&K&7WRVXSHUYLVHFKLOGUHQ¶VDFWLYLWLHV, and SDUHQWV¶responses to G36, 
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which measures overall perception of the PChCT. This table might support our 
hypothesis that these parents are quite reserved about using a ubicomp tool on a 
continuous basis, but positive about other PChCT features. For instance, we can 
consider the case of parent 16 (parent with the 16-months-old child) who despite 
being negative about the use of the ³activity-aware´ service might be counted among 
the PChCT¶V supporters: RIWKLVSDUHQW¶VVFRUHVZHQWWRDQ³$JUHH´SRVLWLRQ. If 
we assume that this child is in her early crawling/walking stage then it is possible 
that the parent wants to follow WKH FKLOG¶V GHYHORSPHQW and we could argue the 
parent might feel her role is irreplaceable. 
CET-Q Overall attitude of these parents to the PChCT (G36) 
Parent C E T Mean Var SD N SDA DA UN AG SAG NAs 
12 3 3 2 3.21 0.3351 0.5789 14 0% 7% 64% 29% 0% 0 
16 N N 2 3.3 0.5641 0.7510 13 0% 15% 39% 46% 0% 1 
24 3 4 2 3.35 0.5549 0.7449 14 0% 7% 57% 29% 7% 0 
46 3 3 2 3.2 0.3351 0.5789 14 0% 7% 64% 29% 0% 0 
66 4 2 1 2.92 1.1483 1.0716 14 7% 36% 14% 43% 0% 0 
Table 6-17 Positions to supervision-related questions and PChCT in general 
Similarly, if considering that the child aged 66 months is independent, self-confident, 
and so on, then her parent might reject the idea of using the ³DFWLYLW\-DZDUH´ service 
due to privacy issues. 
 
Finally, we explore what might be affecting the parent 27R10 attitudes to the PChCT. 
7KH ILUVW HOHPHQW LV WKDW WKLV SDUHQW KDV VFRUHG ³GLVDJUHH´ with each of the group 
questions, and in particular, this parent scored the PChCT with 2.64. We believe that 
this parent was never engaged with the PChCT. For example, it is only this parent 
who disagreed with the availability of the room picture, a resource that is very 
positively perceived in general. In table 6-18 we compare the attitude of parent 27R10 
with the attitudes of RWKHUSDUHQWV WR WKH3&K&7¶VXVHIXOQHVV:HFRXOGDUJXH WKDW
parent 27R10 generally disagrees with the perceptions of the rest of the group.  
Overall attitude to the PChCT (G36) 
 Mean Var SD N SDA DA UN AG SAG 
Parent 27 2.64 0.8626 0.9287 14 7% 43% 29% 21% 0% 
Group 2-to-3 3.91 0.5432 0.7370 70 0% 1.5% 27% 50% 21.5% 
Table 6-18 Parent 27 individual attitude to the PChCT 
We would state in fact that this parent appears to dislike the idea of ubicomp tools 
within the context of parental tasks. Below is the parent response to the open 
question of the questionnaire: 
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 ³Not for me - I found it hard to leave my daughter with an adult other than 
myself. So, I'd find it hard to put trust on a computer system - however if I 
had a large family I would consider it´ 
 
In summary, we explored whether parents might be engaged by the resources the 
PChCT has available for monitoring FKLOGUHQ¶VDFWLYLWLHVDQGWRZKDWH[WHQWSDUHQWV
accept the approach suggested by the PChCT for collaboration. Our findings 
reflected some parental uncertainty as to whether the tool would provide the support 
needed when caring for a child in the home. In particular they seemed cautious of 
using the tool on a continuous basis. We explored two kinds of possible 
complications which might be associated with SDUHQWV¶reservations. The first social 
complication includes FKLOGUHQ¶V GHYHORSPHQW DQG SDUHQWLQJ Shilosophy, and the 
second involves technical issues associated with understanding the PChCT usage or 
the absence of a hands-on session. 
6.4.6 Using and trusting ubicomp tools 
We use this additional space to discuss some comments about the PChCT given by 
parents in the open question section of the survey questionnaire: Could you tell us 
\RXUYLHZVDERXWXVLQJWKHVHW\SHVRI WRROV WRPRQLWRUFKLOGUHQ¶VDFWLYLWLHV":RXOG
you use one yourself? Why? 
 
From the responses of parents we identify two further issues which might constrain 
the acceptance of the PChCT: time constraints and trust of this type of ubicomp tool. 
 
With regard to time constraints we observe that time is very valuable to parents, and 
if the usefulness and usability of ubicomp tools is not clear then their acceptance may 
be limited: 
 ³,ZRXOGEHWRRbusy looking at the tool to do any housework.´ 
 ³E\WKHWLPH,ZRXOGKDYHSUHVVHGEXWWRQ,FRXOGJR	FKHFNRQP\FKLOG.´ 
 ³,W LV LQWHUHVWLQJ WR EH DEOH WR PRQLWRU P\ FKLOG EXW IHHO , ZRXOG HQG XS
constantly watching the monitor.´ 
 
With regard to trusting ubicomp tools, parents might be positive only if tools such as 
the PChCT have been fully proved by others: 
 136 
 ³,
GILQGLWKDUGWRSXWWUXVWRQDFRPSXWHUV\VWHP.´ 
 ³,ZRXOGSUREDEO\XVHWKLVEXWZRXOGQHHGWRNQRZPRUHDERXWLWVHHLWLQ
operation.´ 
 
In summary, we have discussed negative responses in particular and offered some 
scenarios that might account in part for some of the SDUHQWV¶IHHOLQJV:Hfound that 
parents who were negative about the activity-aware collaboration had a similar 
attitude to all of the PChCT¶V features. We hypothesized that the 11-month-old child 
might be experiencing his or her first attempts of crawling or walking and the parent 
might feel therefore that the tool cannot substitute her/his role. In addition, we found 
that absence of direct experience might be another factor influencing responses. For 
instance, despite the parent of the 27-months-old child (2.3 years) feeling positive 
about scenarios in which the tool might be applicable, she/he seemed to struggle in 
understanding the use of some of the collaborative and interactive resources offered 
by the PChCT. 
 
We conclude that, in spite of the social and technical reservations affecting parents¶ 
responses, they consider the tool has some worthwhile facilities which might help 
them to be aware of their cKLOG¶VZKHUHDERXWV)LQDOO\ZHREVHUYHGWKDWWKLVW\SHRI
ubicomp design, as well as being reliable, VKRXOGDYRLGRYHUORDGLQJSDUHQWV¶time if 
it is to be considered within everyday settings. 
6.5 Chapter conclusion 
This chapter has explored the possible degree of acceptance of the PChCT from the 
³&DQ WHFKQRORJ\ VXSSRUW SDUHQWV"´ SDQHO VXUYH\ 7KH LQYHVWLJDWLRQ of parental 
attitudes was conducted at three different levels. The first level explored overall 
attitudes to the PChCT¶V usefulness. The second level examined the degree of 
acceptance of particular PChCT¶V UHVRXUFHVfeatures, and the third level explored 
whether social factors might influence individual responses. We found that SDUHQWV¶
uncertainty increased when we suggested particular ways to use the PChCT in 
parenting tasks. Variations in responses appear to be linked to both technical and 
social factors. Technical-related constraints might include a lack of engagement with 
and understanding of the information given in the video demonstration. It was 
assumed that with the information given during the PChCT video presentation 
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parents would understand the LGHQWLILFDWLRQ RI FKLOGUHQ¶V ULVN\ DFWLYLW\ ZKHQ XVLQJ
the tool awareness levels. This seemed to be a false assumption, as suggested by the 
low scores given to the PChCT¶V resources offered to support some of the parental 
tasks. Additionally, the absence of hands-on experience may have affected SDUHQWV¶
responses. Regarding social issues, it seems that some parents may fear that the 
technology might undermine their caring role. Some responses seem to suggest that 
there are many different situations affecting childcare activities, VXFKDV WKHFKLOG¶V
stage of development, household attendance, parents¶ job, and the use of private 
childcare, that make it difficult to decide whether ubicomp tools can provide what 
parents need.  
 
Finally, we could argue that in general the PChCT tool was positively received and 
that even though parents were not given the opportunity to use the tool physically 
they appeared to understand most of the approaches that the PChCT offers for 
collaboration. However, we should not overlook the uncertainties about whether 
technology could fully support parental activities.  
 
The next chapter gives results from the PChCT usability study in which parents were 
able to use the tool. The responses of parents from the usability study together with 
the results presented in this chapter are used to explore the social acceptability of 
ubicomp tools that might support parents in the home. 
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CHAPTER VII 
USABILITY STUDY RESULTS 
As explained in chapter five, the usability study explores the acceptability of 
ubicomp tools, such as the PChCT, that aim to support some of the everyday 
activities of parents. The usability study combined two activities, the activity-
monitoring session and the usability experience session. The activity monitoring 
session used the context-aware room prototype to collect two hours of data each from 
the activities of three parents and their children. This information was processed and 
used to drive and personalize the PChCT usability experience session. Each of the 
usability sessions consisted of an introduction, a hands-on session and an interview. 
This chapter explores responses from the interviews with parents to ascertain the 
PChCT¶V acceptability.  
 
Results from each PChCT usability experience help us to understand to what extent 
these kinds of ubicomp tools meet the needs of parents in supporting childcare-
related activities. Results from the usability session are used to complement previous 
observations from the panel survey study.  
 
SHFWLRQ  GHVFULEHV WKH DSSURDFK XVHG WR H[SORUH SDUHQWV¶ SHUFHSWLRQV IURP WKH
usability study. Section 7.2 presents parental responses about the PChCT¶V 
usefulness. Section 7.3 examines the PChCT¶V usability. Section 7.4 discusses the 
GHJUHH RI SDUHQWV¶ DFFHSWDnce of the PChCT. Finally, section 7.5 concludes the 
chapter. 
7.1 Usability experience analysis approach 
The usability session helps to identify the degree of acceptance of the PChCT. To 
identify the degree of SDUHQWV¶ acceptance we analyze responses from each of the 
interviews and explore attitudes to the PChCT regarding usefulness: 
 ³7KH3&K&7¶VXVHIXOQHVVLVGHILQHGE\WKHZRUWKDQGUHOHYDQFHRILWVUHsources to 
support and empower parents with their SDUHQWDOWDVNV´, and usability: 
³7KHDFFRPSOLVKPHQWRIPRQLWRULQJ WDVNVXVLQJ WKH3&K&7 LV VWUDLJKWIRUZDUGDQG
pleasurable, without any complexity to master its use.´ 
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Table 7-1 presents the collaborative and interactive resources of the PChCT to be 
explored in terms of their usefulness ± practical worth and applicability ± and 
usability ± ease use/learning and pleasantness. 
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Table 7-1 PChCT resources and features to be explored in terms of usefulness/usability 
)LUVWO\ WKHXVHIXOQHVVDQGXVDELOLW\RI WKH3&K&7¶Vcollaboration is explored with 
regard to the available resources to support parental supervision ± interfaces, 
presentation mechanisms and services. The exploration of the practical worth 
(section 7.2.1) of the collaborative resources concerns parent¶s perceptions of the 
importance of having these elements within the tool whereas their applicability 
(section 7.2.2) explores the benefits parents identify when using the tool. These 
PChCT features are also explored in terms of their ease use (section 7.3.1) and how 
pleasurable (section 7.3.2) the system¶V collaboration might be perceived to be.  
 
Secondly, the usefulness and usability of the PChCT interactive features is explored 
in terms of their support for parents¶ participation, to request or configure different 
levels of collaboration. The exploration of the practical worth (section 7.2.3) and 
applicability (section 7.2.4) focuses on the PChCT¶V resources available for 
configuring/adapting GLIIHUHQW OHYHOV RI WKH V\VWHP¶V DZDUHQHVV, which also define 
different levels of collaboration. The exploration of ease of use/learning of the 
PChCT¶V features (section 7.3.3) covers the interaction approaches offered to users to 
FRQILJXUHWKHV\VWHP¶VDZDUHQHVVDQGWRUHTXHVWWKHPHGLDLQWHUIDFHDQGWKHURRP¶V
picture). The SDUHQWV¶ SHUFHSWLRQV RI the pleasantness of the PChCT¶V interactive 
mechanisms (section 7.3.4) are explored for the configuration approaches and the 
tool¶V portability.  
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)LQDOO\VHFWLRQGLVFXVVHVSDUHQWV¶UHVSRQVHVDERXWWKHVWUHQJWKDQGZHDNQHVVRI
the current development of the PChCT and the enhancements to the tool that could 
improve the degree of collaboration with parental activities, i.e. our last analysis 
explores whether this type of ubicomp tool could be not only useful and usable but 
DOVRGHVLUDEOH>6WDQOH\µ@ 
7.2 Usefulness 
The PChCT ubicomp tool offers support to parents in supervising their children, in 
particular informing parents of their FKLOGUHQ¶V ZKHUHDERXWV DQG UHSRUWLQJ possible 
risky activity. The interactive mechanisms provide in addition the user profile 
interface which can be configured to adapt WKHV\VWHP¶Vcollaboration to the parents¶ 
current needs. 
 
The results presented in the next section indicate to what extent parents perceive that 
the collaborative features (services, presentation mechanisms and interfaces), and 
configurable resources (awareness artefacts, awareness distances, and so on), satisfy 
the two aspects of usefulness: practical worth and applicability. 
7.2.1 Practical worth of the PChCT¶V collaboration 
7KH3&K&7¶VFROODERUDWLYHIHDWXUHVPXVWEHSHUFHLYHGE\SDUHQWVDVZRUWKwhile and 
enhancing to the supervision task of looking after their children in the home. Parental 
DWWLWXGHVWRWKH3&K&7¶VFROODERUDWLRQDUHH[SORUHGIURPLQWHUIDFHWRVHUYLFHOHYHOs. 
We start with the interface level because this might represent the entry point to the 
PDA user-interface and perhaps the main elements with which users would interact. 
7.2.1.1 Practical worth of Interfaces 
The aim of this section is to identify how valuable parents find the interfaces offered 
for collaboration, in terms of how well these could serve without further elaboration 
to support parental tasks. 
 
As part of our overall observations we would note that parents appear to have their 
own preferences with regard to the interfaces used by the system to report 
collaboration, i.e. the space and events interfaces. These preferences seem to be 
based on two aspects: activity representation and the aELOLW\ WR XSORDG WKH URRP¶V
picture. With regard to the context-activity representation in general it seems that 
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parents prefer visual resources rather than plain text, which appears to be the main 
reason for the positive response to the space interface. 
 
To start our discussion about why, or in which context(s), these interfaces might be 
FRQVLGHUHGXVHIXOZHSUHVHQWWZRTXHVWLRQVXVHGWRH[SORUHSDUHQWV¶views. 
 Considering only the two main interfaces, space and events, which of them 
do you consider more useful in terms of information it offers to support you 
ZLWKWKHPRQLWRULQJRIWKHFKLOG¶VDFWLYLWLHV" 
 
Parent (3.10y) ± ³WKH VSDFH LQWHUIDFH JLYHV \RX D G\QDPLF SDQRUDPD of what is 
occurring within the room; the probable useful thing from the events interface is that 
there you can see a list of the events history, which you could use to select a 
particular event and revise what was happening on that moment.´ 
 
Parent (2.4y) ± ³WKHVSDFHLQWHUIDFHLVPRUHUHSUHVHQWDWLYHWRWKHDFWLYLW\RFFXUULQJ
ZLWKLQWKHURRP´«³HYHQWVLQWHUIDFHLVQRWSUDFWLFDODWDOO.´ 
 
Parent (0.6y) ± ³,FDQQRWVHHP\VHOIXVLQJWKHHYHQWVLQWHUIDFHWRRPXFK LWLVTXLWH
DEVWUDFW´«³WKH VSDFH LQWHUIDFH LV PRUH XVHIXO´«³LW Veats the game of where 
everything is in the real room.´ 
 
These views of the space and events interfaces identify some of the features that 
parents might consider worthwhile if the PChCT is used in the monitoring of 
FKLOGUHQ¶VDFWLYLWLHVOn the one hand, the layout of the image used in the background 
of the space interface seems to be an important element in engendering positive 
attitudes to the space interface. We used the following question to explore about this 
perception: 
 Does the room layout, used at the background of the room-view interface, 
help you with the spatial identification of activity? 
 
Parent (3.10y) ± ³\RXFDQLPPHGLDWHO\VHHWKHKD]DUGRXVDUHD or point.´ 
Parent (2.4y) ± ³<HV,WKLQN,FDQLGHQWLI\DFWLYLW\IURPWKHURRP¶V layout.´ 
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Parent (0.6y) ± ³HVSHFLDOO\ LI \RX NQRZ WKH URRP« GRQ¶W NQRZ ZKHWKHU LW PD\ EH
easy to label to where WKH\ DUH« EXW I VXSSRVH LW¶V \RXU ORXQJH \RX ZRXOG NQRZ
anyway.´ 
 
For parent 0.6y¶V experience we used the room layout that belonged to the parent 
who participated in the activity-monitoring session and, therefore we find some 
hesitation about whether the parent¶V room layout is or is not in the background of 
the space interface. Despite this, parent 0.6y seems to agree that the room layout in 
the background might be considered part of the useful features of the space interface. 
 
On the other hand, the events interface seems not to be informative enough, or it is 
difficult to associate with what is actually occurring within the room in which the 
child is active. 
 
We additionally asked parents to assess numerically these interfaces (table 7-2): 
 Using a 1 to 5 scale, being 5 the highest, what is your score for each of these 
interfaces? 
Parent &KLOG¶VDJH Space interface Events interface 
ML 0.6 year 4 2 
RB 2.4 year 5 3 
YM 3.10 year 5 3 
Table 7-2 3DUHQWV¶DVVHVVPHQWof the space and event interfaces 
At first glance we observe that table 7-2 shows how the three parents assign different 
levels of usefulness to the space and events interfaces. 
 
An additional observation of interest from both the hands-on session and the 
interview is the association between the interfaces¶ perceived value and the access to 
the picture of the room. For instance, in our direct observations we see that, once 
parents received a report from the system, their first impulse was normally to upload 
WKHURRP¶VSLFWXUHIROORZHGE\, for example, ZKLVSHULQJ³ULJKWWKHUH\RXDUH´ From 
the interviews, parents appear to consider the availability of the URRP¶VSLFWXUH to be 
an important and worthwhile element of the interfaces. 
 
Parent (3.10y) ± ³ZKHQXVLQJWKHLQWHUIDFHV,QHHGWRWRXFKWZLFHWKHGLVSOD\RUWR
VHOHFWWKHHYHQWIURPWKHOLVWDQGWKLVZLOOJLYH\RXWKHURRP¶VSLFWXUH.´ 
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Parent (2.4y) ± ³WKHRIIHULQJ WRUHWULHYH WKHURRP¶V image within any interface is I 
think the best of all.´ 
Parent (0.6y) ± ³, OLNH WKHZD\\RXFDQ FOLFNRQ LW DQG\RXFDQDFWXDOO\ VHH« WKH
visual, natural image of the room.´ 
 
From the above responses we observe that there seems to be an overall acceptance of 
the space interface and a less positive attitude to the events interface. This initial 
exploration suggests issues in the quality of the presentation mechanisms used to 
communicate activity. The next section therefore explores SDUHQWV¶ SHUFHSWLRQV of 
presentation mechanisms used within these interfaces to inform them about the 
FKLOG¶VDFWLYLWLHV 
7.2.1.2 Practical worth of presentation mechanisms 
The usefulness exploration of the resources of this tool aims to determine how useful 
parents find the mechanisms used to convey activity. These mechanisms include 
visual-activity, text-based messages, the URRP¶VSLFWXUH and sound. 
 
In the previous section we pointed out that parents considered the visual 
representation of activity to be useful, but that there are also other mechanisms used 
to inform them of their FKLOG¶V DFWLYLWLHV. We now explore SDUHQWV¶ SUHIHUHQFHV RI
delivery mechanisms used to report activity. We asked, for example: 
 Which of the monitoring resources do you consider of help? (space-interface 
objects, events-interface messages, media, sound) 
 
Preferences appear to be related to the effort needed to understand and draw a clear 
picture from what is being presented within the PChCT interfaces, of what might be 
occurring within the room. In this respect the simplest presentation mechanism ± and 
the most worthwhile ± is WKH URRP¶V SLFWXUH 7KLV PHGLD REMHFW VHHPV WR HQJDJH
parents because it apparently allows them to check or SURYHWKHV\VWHP¶VUHOLDELOLW\
That is, they value the existence of the roRP¶VSLFWXUHWRdetermine whether what is 
being reported by the tool is true or not. 
 
Parent (3.10y) ± ³FRXQWLQJ ZLWK WKH PHGLD DOORZV XVHUV YHULI\LQJ ZKDW LV EHLQJ
reported by the tool.´ 
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Parent (2.4y) ± ³WKHURRP¶VSLFWXUHLVXVHIXOWRYHULI\ZKDWLVUHSRrted.´ 
Parent (1.6y) ± ³%XWWKHPHGLDLQWHUIDFH,WKLQN«´«³EHFDXVH\RXFDQDFWXDOO\VHH
\RXUFKLOGWKHUH«´ 
 
With regard to interfaces, and in particular the space interface, the coloured spots 
used within the space interface to represent activity visually appear to be useful to 
parents. It seems that this resource fulfils its purpose of communicating two kinds of 
information: location and proximity. 
 
Parent (3.4y) ± ³WKHXVHRIFRORXUHGVSRWVKHOSV WR WKH LGHQWLILFDWLRQRI WKH URRP¶V
activity.´ 
Parent (1.6y) ± ³KHUHWKHVSDFHLQWHUIDFH\RXDUHVHHLQJWKHORFDWLRQRIWKHFKLOG¶V
DFWLYLW\«´ 
Parent (0.6y) ± ³«ZKHQ\RXORRNDW WKHVSDFH\RXDFWXDOO\JRWDQLGHD\RXUVHOIRI
where they are.´ 
 
In addition to these mechanisms SDUHQWV¶ DSSHDU WR LGHQWLI\ WKH VRXQG as a useful 
resource that might help them LGHQWLI\ WKH FKLOG¶V DFWLYLW\ ZLWKRXW, for example, 
looking at the user-interface. 
 
Parent (3.10y) - ³VRXQGLVXVHIXO«´ 
Parent (2.4y) ± ³\RXFDQPDNHDUHODWLRQEHWZHHQWKHVRXQGDQGWKHPHVVDJH.´ 
Parent (0.6y) - ³WKHVRXQGLVVRPHWKLQJJRRGWRKDYH«´ 
 
The least preferred of the presentation mechanisms was the text-based messages. 
Although the extent to which the PChCT is found to be useful, usable and desirable 
is considered further in section 7.4, we present here some of the general comments 
on this interface. 
 
Parent (3.10y) ± ³,WKLQN,DPQRWLQIRUPHGHQRXJKDERXWWKHURRP¶VDFWLYLW\ZLWKWKH
events interface.´ 
Parent (2.4y) ± ³EHFDXVHLWGRHVQRWWHOO\RXWRRPXFK.´ 
Parent (0.6y) ± ³SUREDEO\ WKH WH[W FRXOG EH more useful if it add something more 
explicit about distances.´ 
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The following section, explores parental perceptions of the collaborative services. 
7.2.1.3 Practical worth of services 
With regard to services it appears that each parent may prefer to select and configure 
services according to current circumstances. That is, parents appear to want to 
navigate through the available services based on the level of awareness demanded by 
WKHLUFKLOGUHQ¶VDFWLYLW\ZKLFKPay depend on WKHFKLOG¶Vlevel of development. We 
explored perceptions about awareness services in terms of their applicability to 
reduce the tool¶V intrusiveness: 
 Considering your experience with the available services, which might fit your 
needs best in terms of reducing interruptions of your activity? 
 
Parent (3.10y) ± ³DFWLYLW\-aware service together with aware levels is of real use to 
me.´ 
 
This parent seems to identify some utility in using the tool on a continuous basis and 
presumably understands how awareness levels can be used to control the rate of 
information delivery. 
 
Parent (2.4y) ± ³ZKDW ,FDQVHHPRUHXVHIXO LVZKHQ WKHFKLOG LVJHWWLQJFORVH WRD
KD]DUGSRLQWDQGWREHLQIRUPHG´«³LQP\FDVHWKHDYDLODELOLW\RIWKHdigital album 
LVYHU\LPSRUWDQW«´ 
 
This parent throughout the interview indicated that her child is very active, which 
contributed to her positive attitude to the activity-aware and digital-album services. 
 
Parent (0.6y) ± ³VHUYLFHV DOORZ \RX WR FRQWURO LQWHUUXSWLRQV IURP WKH WRRO´«³RQ
GHPDQGLVXVHIXOLI\RXGRQ¶WZDQWXVHthe reporter all of the time.´ 
 
This parent identified that with the use of the awareness services she could control 
the degree of collaboration. In particular, the parent seems to be interested in the on-
demand service. 
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From these attitudes we might observe that parents may want to adapt collaboration 
levels according to individual needs, which might in turn be associated with the 
FKLOG¶VGHYHORSPHQW,QWKHSDUWLFXODUFDVHRISDUHQW\VKHDUJXHGthat her child is 
always under adult supervision, which might possibly explain her interest in the on-
demand service. Has her child started crawling or walking? 
 
Parent 2.4y perceives that with the activity-aware and digital-album services she 
could avoid missing any of her children¶V experiences: 
 
³,QP\FDVH with my daughter, for example, how she made herself the scratch on her 
face, how a lump appeared on her head? Where it comes from? Then for this 
VLWXDWLRQ\RXJRDQGORRN WKHUH UHIHUULQJ WR WKHGLJLWDO¶VDOEXPDQG,¶PVXUH\RX
ZLOOILQGDQDQVZHUWKHUH«´ 
 
TKHFKLOGUHQ¶VGHYHORSPHQWmay therefore be DIDFWRULQIOXHQFLQJSDUHQWV¶DWWLWXGHV
to the PChCT. Does parenting philosophy also affect their perceptions? We discuss 
some of these issues in section 7.4. Next we explore to what extent parents might 
identify some benefits of using the PChCT for supervising children. 
7.2.2 Applicability of the PChCT¶V collaboration 
We observed in the previous section which resources of the PChCT parents believed 
might be valuable in the context of monitoring children. In this section we present 
the benefits parents feel might be obtained from the tool in terms of attending to 
household tasks and looking after children at the same time. Under what 
circumstances or contexts would WKHWRRO¶VUHVRXUFHVbe of use? 
7.2.2.1 Applicability of interfaces 
What might be the contexts in which the interfaces could help with childcare tasks? 
We are looking for situations or circumstances that might encourage parents to use 
the PChCT interfaces. The questions used to elicit information about these parental 
attitudes were, for example: 
 Do you consider that this tool might collaborate with you when doing the 
household and caring the child at the same time? For instance, when you are 
making the beds and your child is, say, playing within the living room. 
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 Consider a situation in which you are doing any of the housework such as 
cooking or cleaning, do you think there might be a chance (time/space) of 
ORRNLQJRQWKHURRP¶VLPDJH" 
 
We explore then what type of scenario parents present to identify possible benefits of 
using the PChCT¶V collaborative resources. 
 
Parent (3.10y) ± ³LI \RX DUH XSVWDLUV \RX FDQ XVH WKH WRRO WR VHH WKH FKLOG¶V
DFWLYLW\´«³<RXGRQRWQHHGWRVKRXWZKDWDUH\RXGRLQJ"´«³,GRQRWQHHGWRVWRS
my doings.´ 
 
Parent (2.4y) ± ³WKHWool might offer some comfort if I am doing something and I use 
WKHLQWHUIDFHVWRNQRZDERXWWKHFKLOG¶VGRLQJV.´ 
 
It seems that parents agree that using the PChCT might help keep an eye on 
FKLOGUHQ¶V ZKHUHDERXWV DQG WKHUHE\ DFFRPSOLVK KRXVHKROG ZRUN with less 
interruption. However, the events interface seems to be something that parents would 
not often use. 
 
Parent (3.10y) - ³WKHODVWLQWHUIDFH,WKLQN,PLJKWXVHRILIGRLQJWKHKRXVHhold work 
is the events interface.´ 
 
Parent (2.4y) - ³WKH HYHQWV LQWHUIDFe is something I could say has limited 
application.´ 
 
Parent (0.6y) ± ³UHDGLQJ WKH OLVW RI HYHQWV LPSO\ WLPH´«³PD\EH WKH RQO\ EHQHILW
using the history of events is that you can pick up one of your interest.´ 
 
The time factor is significant in the last parent¶V (0.6y) response. It is possible that 
parents are viewing the use of the events interface as an extra time demand on top of 
the usual daily workload which might be felt to be unacceptable. This is explored 
further in section 7.4. 
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7.2.2.2 Applicability of presentation mechanisms 
Under what circumstances do the various presentation mechanisms help with 
childcare tasks? We seek to understand the associations parents make between some 
scenarios of daily care of children with the tool¶V presentation mechanisms. As with 
the interfaces, we use some scenario-based questions to explore the applicability of 
WKHWRRO¶Vmechanisms, for example: 
 Did you find any advantage having embedded sound within the space and 
events interfaces? 
 Does the information, either with messages or visual elements, represent what 
is occurring within the room? 
 
We already pointed out that parents seem to welcome the availability of the URRP¶V
picture. We explore here particular contexts in which parents might perceive the 
benefits of this and other presentation mechanisms, such as sound. 
 
Parent (2.4y) - ³WKH URRP¶V LPDJH LV DFWXDOO\ D UHSRUWHU RI DFWLYLW\´«³, LPDJLQH
myself cooking then I heard an alarm, and there you thought, I would like to see 
what she is doing, then you ask for the roRP¶VLPDJHDQG\RXPLJKWFRPIRUW\RXUVHOI
when you realized that everything is OK.´ 
 
:HFRXOGH[SORUHWKLVSDUHQW¶Vexample from different perspectives. For instance, we 
could think about the parent identifying that if she wants to be sure everything is fine 
ZLWKKHUFKLOGWKHQVKHZRXOGXSORDGWKHURRP¶VSLFWXUHFrom another perspective, 
the parent may be FRQVLGHULQJ XSORDGLQJ WKH URRP¶V SLFWXUH DV WKH HDVLHVW DQG
TXLFNHVWZD\WRLGHQWLI\WKHFKLOG¶VDFWLYLW\ZKLOHDWWHQGLQJto other household tasks. 
 
Parent (0.6y) - ³\RXDFWXDOO\ORRNDWWKHGLVWDQFHZLWKWKHSLFWXUH«VRLWZRXOGQHYHU
PDNH\RXJRDQGVHHWKHP«´ 
 
This parent appears to support the previous parent: a quick glance at WKH URRP¶V
picture could avoid interrupting other household activities. 
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A quite different context of use from the above parent is the observation that the 
URRP¶VSLFWXUHmight help to trust other less preferred aspects of the PChCT such as 
the events interface, which reports activity using text messages. 
 
Parent (2.4y) - ³WKH Xse of the text messages is limited unless using the media 
XSORDGLQJWRYHULI\WKDWLQIRUPDWLRQ´«³,FRXOGQRWQHHGWRLQWHUUXSWP\GRLQJVLI,
can use the tool to see what my child is crying.´ 
 
With respect to sound, parents give a very positive response to its presence. Parents 
realized that the embedded sound is useful to reduce, for example, the demands of 
monitoring the reports being delivered within the interfaces. That is, hearing the 
awareness sound they can identify the associated event and avoid looking at the 
interfaces too often. 
 
Parent (3.10y) ± ³KHDULQJWKHVRXQGPLJKWEHHQRXJKWRLGHQWLI\WKHDZDUHQHVVRIWKH
DFWLYLW\´«³\HV«\RXFDQXVHWKHVRXQGWRLGHQWLI\WKHW\SHRIWKHDFWLYLW\.´ 
 
Parent (2.4y) ± ³\HV«,LPDJLQHP\VHOIFRRNLQJWKHQ\RXKHDUd an alarm, and there 
\RX WKRXJKW , ZRXOG OLNH WR VHH ZKDW VKH LV GRLQJ WKHQ \RX DVN IRU WKH URRP¶V
LPDJH«´«³\RXFDQPDNHDUHODWLRQEHWZHHQWKHVRXQGDQGWKHPHVVDJH.´ 
 
Parent (0.6y) ± ³GRHV LW FKDQJH" ,W FKDQJHV ZKHQ LW LV FORVHU« \HV« WKDW¶V ZDV
JRRG«EHFDXVH LWFDQPDNH\RXKHDU, WKLQN«\RXNQRZ«WRZKHWKHUWKHFKLOG LV
FORVH«´«³\HV«,WKLQN\HV«µFDXVHLWLVOLNHDQHPHUJHQF\VRXQGGRHVQ¶WLW"´ 
 
With regard to the presentation mechanisms in the space and events interfaces, as 
discussed previously, visual alerts in the space interface are more highly regarded 
than the text messages in the events interface.  
 
Parent (3.10y) ± ³«KHUH\RXFDQ LPPHGLDWHO\ VHH WKHKD]DUGRXVDUHD or SRLQW´«
³«EHFDXVH WKH FRORXUHG VSRW PHDQV WKH FKLOG LV WKHUH«´ ,I FRQVLGHULng the text 
LQWHUIDFH³,ZRXOGXVHWKHDUWHIDFW,'JLYHQZLWKWKHPHVVDJHWRLGHQWLI\LIWKHUHLV
DQ\ DZDUH DFWLYLW\´«³)RU LQVWDQFH LI WKH FKLOG LV FORVH WR WKH ILUHSODFH LW LV D
warning activity.´ 
 150 
Although there might be further issues (see section 7.4) in the way this parent 
interpreted information delivered to the events interface, we could observe that this 
parent compares presentations between the space and events interfaces to express her 
preference for the visual representation of WKHFKLOG¶VDFWivities. 
 
Parent (2.4y) ± ³LQIRUPDWLRQ GHOLYHUHG E\ WKH WRRO GHILQLWHO\ KHOSV ZLWK WKH
PRQLWRULQJ RI WKH FKLOG´« ³,W LV WKHUH ZKHUH \RX FDQ REVHUYH KRZ WKH SRLQW LV
PRYLQJ«´ 
 
Parent (0.6y) ± ³EHFDXVHKHUHWKHVSDFHLQWHUIDFH\RXZRXOGVHHWKHFRORXUV«´«
³%XWKHUHLIWKHVSRWWXUQVUHG\RXPD\NQRZLIWKH\¶UHLQGDQJHU«´ 
 
These two parents also support the mechanisms used within the space interface to 
represent activity. As stated by parent 1.6y, the apparent movement of spots might be 
to some extent identified as the FKLOG¶V PRYHPHQWV, and for parent 0.6y coloured 
spots help to identify risky activity.  
 
In the next section we explore the benefits expressed by parents when using the 
awareness services. 
7.2.2.3 Applicability of services 
In section 7.2.1.3 we presented some scenarios that parents used to evaluate the 
usefulness of the tool services. We argued that each parent may consider the rate of 
the FKLOGUHQ¶V DFWLYLWLHV EHIRUH VXSSRUWLQJ DQ\ RI WKH WRRO¶V services. This section 
investigates to what extent parents might consider other benefits of the PChCT¶V 
services. For instance, we sought to establish if services might help to reduce 
intrusiveness, by asking: 
 Think about doing some housework again, which of the services considered 
(on-demand, digital-album, activity-aware) might interrupt you most? 
 
From their responses below, we might observe that if incidents or accidents are 
considered, then the perspectives of parents on the use of, for example, the digital-
album changes. 
Parent (3.10y) ± ³,¶PQRWsure if the on-GHPDQGVHUYLFHLVVRPHWKLQJ,FRXOGXVH´« 
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³,ZRQ¶WSUREDEO\KDYHWLPHWRUHSOD\WKHGLJLWDO-DOEXPLQDODWHUVWDJH´«³LWPLJKW
be a relief if with the use of the digital-album one could realize why the child is 
crying, bleeGLQJHWF´ 
 
This parent seems to say that the tool from the available mechanisms offered to 
conILJXUHWKHV\VWHP¶Vcollaboration ± the on-demand and digital album ± might not 
initially be of interest to her. However, the digital-album service might be considered 
if it could be used to provide information about the source of a child¶V bad 
experience. 
 
Parent (2.4y) ± ³,FRXOGUHSOD\WKHGLJLWDO-album to see not only accidents but also 
PLVSODFHGDUWHIDFWVFKLOGUHQZHUHSOD\LQJZLWK´«³WRILQGDQDQVZHUZK\WKHYLGHR
player starWHG PDOIXQFWLRQLQJ´«³VR \RX GRQ¶W QHHG WR UHO\ RQ TXHVWLRQLQJ \RXU
FKLOGUHQWRILQGRXWZKDWKDSSHQHG´«³2Q-demand could be used to reduce the rate 
of interruptions.´ 
 
Similarly, this parent indicates that she might make use of the on-demand service, 
but might also be DUJXLQJWKDWVKHFDQQRWIROORZFKLOGUHQ¶VDFWLYLWLHVDOOof the time 
and so the digital-album is important to her. 
 
Parent (0.6y) ± ³GLJLWDO-album seems to be good when somebody is looking after 
\RXUFKLOG´«³\RXFDQXVHLWWREHVXUHWKH\KDYHEHHQRNGXULQJWKHGD\´«³DWOHDVW
\RXNQRZZKHUHZKHQRUZKDWWKH\KDYHGRQH´«³LVOLNHKDYLQJGLIIHUHQWOHYHOVRI
participation, from all to none.´ 
 
Again, the digital-album seems to be considered in situations in which parents are 
not directly supervising children; with regard to controlling intrusiveness this parent 
appears to identify that different configurations lead to different collaboration levels. 
 
In summary, we have explored the views of parents on the usefulness of the PChCT 
collaboration. We established that parents were engaged by the visual elements used 
WR UHSUHVHQW FKLOGUHQ¶V DFWLYLWLHV Parents also considered their interaction with the 
user profile interface to control the level of the tool¶V collaboration to be useful. 
Moreover, the sound mechanism was seen as useful as it reduced dependency by 
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parents on the visual interfaces. Individual parental needs appear to determine 
whether a service is considered useful. Nevertheless, other social factors such as the 
FKLOG¶VGHYHORSPHQWPLJKt also affect SDUHQWV¶SHUFHSWLRQV 
 
The next section explores the usefulness of the user profile interface and whether or 
not parents might accept its approach to interaction with the 3&K&7¶V resources. 
7.2.3 Practical worth of resources for adapting awareness 
collaboration 
An important aspect of the PChCT is its support for configuration by users to reduce 
possible obtrusiveness within domestic social contexts. The proposed framework 
approach to designing ubicomp tools, presented in chapter three, includes an 
interaction layer which users can use to participate in the system¶V life. Although 
interaction with the PDA user-interface includes other aspects such as requesting the 
URRP¶V SLFWXUH DQG the WRRO¶V SRUWDELOLW\ VHH WDEOH -1), we now consider in 
particular the experiences of the users in adapting the PChCT¶V collaborative 
features; two further aspects, media request and portability, are discussed in sections 
7.3.3.2 and 7.3.4.2. This section then, explores any scenarios in which parents might 
find the interactive approach of the PChCT to be useful. 
 
Considering that the profile interface represents the means by which users can 
interact with the tool, our observations from interviews with parents identify the 
potential usefulness of the user profile interface, for instance, in configuring which of 
WKH URRP¶V artefacts one might wish to be aware of, or in selecting a particular 
awareness service ± on-demand, digital-album or activity-aware ± according to the 
context of WKH FKLOG¶V VXSHUYLVLRQ However, we observed that the practical use of 
some elements of the user profile interface, such as the awareness distances, appears 
to be somewhat problematic, discussion of which is given in section 7.4. In this 
section we focus on positive opportunities of the user profile interface features. 
 
We asked a direct question to request information about configuring resources within 
the profile interface: 
 Do you consider that with the configuration of the aware resources, services, 
levels, and so on, you could control tKHWRRO¶VLQWUXVLYHQHVV")RULQWUXVLYHZH
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PHDQW VRPHWKLQJ WKDW \RXPD\EHGRQ¶WZDQWEXW WKDW LV LQWHUUXSWLQJ \RX RU
FDOOLQJ\RXUDWWHQWLRQ« 
 
Parent (3.10y) ± ³LWLVJRRGEHFDXVHLWDOORZV\RXWRGHFLGHZKDWW\SHRIHYHQWV\RX
want to be informed.´ 
 
Parent (2.4y) ± ³ZLWKLWVXVH\RXFDQGHFLGHZKDWPHDQVZDUQLQJDUHDVRUDUWHIDFWV
and that helps you select what you really want from the tool.´ 
 
These two parents appear to agree that by using the user profile interface it should be 
possible to control the rate of reports being delivered to inform them about their 
FKLOG¶VDFWLYLWLHV ,QSDUWLFXODUSDUHQW\ UHIHUV WR WKHXVHRIDZDUHness distances 
and awareness artefacts as for this purpose. 
 
Parent (0.6y) ± ³GHILQLWHO\ LW KHOSV \RX UHVWULFW WKH UDWH RI FROODERUDWLRQ´«³\RX
could get mad with the continuous sound.´ 
 
Similarly, this parent appears to understand how the user profile interface could be 
configured to reduce collaboration, but additionally, she points out that the ability to 
turn off sound is also useful. 
 
We would say, therefore, that in general parents consider the user profile interface to 
be a useful resource for participating in defining the system¶V collaboration, but the 
question remains: how might the various elements of the profile interface find 
applicability in the everyday activities of the parents? 
7.2.4 Applicability of resources for adapting awareness 
collaboration 
The profile interface should allow the system collaboration to be adapted as parents 
wish. We have already argued that one of the aims of the tool is to allow parents to 
participate in the system in order to define the level of collaboration to fit their 
current needs, e.g. reducing system interruptions. In addition, it was observed in the 
previous section that parents seemed to identify how useful configuration elements 
such as labelling awareness artefacts or turning on/off sound might be. This section 
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explores which kind of scenarios parents suggest when considering the applicability 
of the user profile interface features such as the awareness levels or distances. 
 
To identify how parents could visualize possible benefits of configuring the 
awareness mechanisms, according to the context of monitoring the FKLOG¶VDFWLYLWLHV, 
we asked, for example: 
 What might be the benefit of using the sensitive and threshold parameters? 
 'R \RX FRQVLGHU WKDW WKH DZDUH OHYHO PDWWHUV ZKHQ PRQLWRULQJ WKH FKLOG¶V
activities? 
 
Parent (3.10y) ± ³,FRXOGVHHWKDWWKHWKUHVKROGLQGLUHFWO\VHUYHVWRGHILQHWKHDZDUH
DUHDVDQGWKHUDWHRIGHOLYHULHV´«³, could see the use of the sensitive parameter to, 
for example, avoid being reported if the child is in movement (bending, stretching, 
and so) at the same place.´ 
 
From this parent we can note that she appears to be aware of the possibility of 
receiving irrelevant information. The parent identifies sensor¶s sensitivity as being 
configured to avoid reporting, for example, when the child stands in the same 
position and moves just their hands. 
 
Parent (2.4y) ± ³DZDUHGLVWDQFHVFDQEHXVHG WRDYRLG WKH WRROVERWhering you too 
PXFK«´«³\RXFDQGHFLGHLI\RXZDQWIUHHUHSRUWLQJRULI\RXZDQWWREHUHSRUWHG
just when the child is close or around a particular distance.´ 
 
Previously this parent identified the usefulness of interactive resources to define 
awareness areas and here the parent appears to say it could help to modify or adapt 
the degree to which she wants to be notified when monitoring the child¶s activities, 
as the parent below also feels. 
 
Parent (0.6y) ± ³,GRQ¶WNQRZKRZPXFK,UHDOO\QHHGJHQHUDO-activiW\«´ ³the thing 
is good here is that you can switch off general activity and you can just have it as 
alerts´ «³,GRQ¶WNQRZKRZPXFK,QHHG*$.´ 
 
In general we note that parents appear to identify advantages of configuring some of 
the resources within the user profile interface to configure collaboration levels. 
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Additionally, we explore the extent to which parents consider controlling the sound 
to be applicable. 
 
Parent (3.10y) ± ³LWFRXOGEHEHWWHULI\RXKDYHVRXQGRQO\ZKHQWKHDODUP¶VDFWLYLW\
H[LVWV« ,¶P WKLQNLQJ of VRPHWKLQJ VLPLODU DV WKH FDU¶V DODUP« VR RQO\ ZKHQ WKH
DODUPOHYHOLVSUHVHQWWKHVRXQGLVKHDUG«´ 
 
Parent (0.6y) ± ³,ZRXOGZDQWVRXQGRQO\XQGHUVSHFLILFDZDUHOHYHOV´«³LI\RXDUH
somehow tired or something you can tap the option on or ofIDV\RXOLNH´ 
 
From the feelings of these parents we observe a similar preference to control the 
sound according with their particular needs. However, as pointed out by parent 2.4y,  
it is possible to find noisy environments in which people might struggle to make use 
of the sound resource. 
 
Parent (2.4y) ± ³«LILW LVDELWORXGHUWKHQWKDW¶VULJKW«³,IWKLVLVDQDOHUWDQG«
WKHQGHFLGHWRUXQWRYHULI\ZKDWZDVKDSSHQLQJ´ 
 
We could see there are responses from some parents which indicate that they 
consider the user profile interface to be an important resource to tailor the 
collaborative approaches provided by the PChCT tool. 
 
In summary, parents found at least some of the resources offered by the PChCT tool 
to help them with the monitoring of their FKLOG¶s activities to be useful. With regard 
to collaboration, for instance, the overall benefit seems to be that parents can carry 
on with their household and the childcare tasks at the same time, i.e. they might not 
need to stop their activity to supervise the FKLOG¶V DFWLYLWies. With regard to 
presentation mechanisms, for example, parents considered the ³PHGLD LQWHUIDFH´ to 
be very useful because they consider this to be a fast resource that can be used not 
only to view the FKLOG¶VZKHUHDERXWV, but also to verify the tool¶s reliability. In terms 
of interaction and adapting collaboration, parents in general give a positive 
assessment of the user profile interface¶V existence, which allows them to configure 
WKHV\VWHP¶VFROODERUDWLRQ 
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The next section examines the extent to which parents consider the PChCT¶V 
collaboration and interaction approachable. 
7.3 Usability 
The accomplishment of monitoring tasks using the PChCT should be straightforward 
and pleasurable, with no (unnecessary) complexity. This section explores whether 
parents identify problems or complexity in the tool¶V usage, as this could affect 
acceptance to the PChCT. We have already argued in chapter four, that the easy-to-
learn-and-use approach described during the PChCT design is intended to motivate 
parents to use this type of ubicomp tool. One of the ease-of-use elements present 
within the PChCT is the simple and self-explanatory interface design. Only a 
minimum of buttons exist in each interface, in recognition of the value of parents¶ 
time. Objects used to represent activity within interfaces are intended to be easy to 
identify as they are closely related to everyday activities. Our exploration of usability 
therefore LQFOXGHVSDUHQWV¶SHUFHSWLRQV of how easy it is to use and understand the 
resources and features available to interact with the tool. This additionally will help 
us to evaluate the pleasurableness of SDUHQWV¶LQWHUDFWLRQVZLWKWKH3&K&7WRRO 
 
The next section analyses the extent to which parents might perceive the features that 
the PChCT offers to support the childcare activities as accessible and pleasant. 
7.3.1 Ease of use/learning of the PChCT collaboration 
We have already argued that different social contexts were considered during the 
design of the PChCT in order to make it easy to use. For instance, the self-
explanatory space interface uses as its background the living room layout from each 
RIWKHSDUHQWV¶KRPHs to facilitate the interpretation and association of activity within 
this interface with its real counterpart. For instance, if a spot is indicating activity 
around the fireplace within the space interface, this would indicate that the child is in 
fact near that artefact in the real room. 
 
Considering therefore what was proposed as the PChCT¶V usability approach, within 
this section we examine the responses of parents in relation to the PChCT¶V 
accessibility. 
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7.3.1.1 Ease of use/learning of interfaces 
We explore whether or not parents find tKH WRRO¶V LQWHUIDFHV approachable, and 
identify any associated problems. 
 
Parent (3.10y) ± ³WKH VSDFH LQWHUIDFH HOHPHQWV KHOSV ZLWK WKH LGHQWLILFDWLRQ RI WKH
DZDUHDFWLYLW\´«³WKLVLQWHUIDFHKDVOHVVEXWWRQVWRIRUH[DPSOHUHTXHVWWKHPHGLD.´ 
 
We note that this parent seems to indicate that the coloured spots, room layout, etc, 
used to represent activity within the space interface are easy to understand. With 
respect to the events interface the parent is apparently implying that the number of 
VWHSVQHHGHGWRXSORDGWKHURRP¶VSLFWXUHZLWKLQWKLVLQWHUIDFH (two rather than one) 
is time-consuming and less straightforward when compared with using the space 
interface. 
 
Parent (2.4y) ± ³WKHVSDFHLQWHUIDFHLVWKHHDVLHVWWRXVH´«³WKHHYHQWVLQWHUIDFHGRHV
QRWLQIRUPFOHDUO\DERXWWKHURRP¶VDFWLYLW\ZKLFKIRUH[DPSOHLVWKHPRVWUHFHQW
HYHQW"´«³, FDQ EH FRRNLQJ ZLWK RQH KDQG DQG ZLWK WKH RWKHU IRU H[DPSOH
UHTXHVWLQJ WKH LPDJH WR VHH P\ FKLOG´«³, DP QRW OD]\ EXW ZLWKLQ WKH HYHQWV
interface you need to find out and point to the event of interest and then request for 
WKHURRP¶VSLFWXUH.´ 
 
This parent seems to agree that it might be easy to understand activity information 
presented within the space interface and that the uses of the tool to upload WKHURRP¶V
picture, for example, might not present a problem even if attending to other 
household work. With regard to the events interface, the parent argues that its use 
might be time-consuming. 
 
From the SDUHQW¶V comments below we can identify a similar position to both the 
events and space interface: activity information presented within the space interface 
seems to be perceived as more approachable than that in the events interface. 
 
Parent (0.6y) ± ³,MXVWQHHGWRKDYHDORRNRQLWSRLQWLQJWRWKHVSDFHLQWHUIDFHDQG
get an idea of where they are, rather than sucking all of the sent messages (referring 
WRWKHHYHQWVLQWHUIDFH´«³RQHRIWKHWKLQJV,OLNHPRVWLVWKHVSDFHLQWHUIDFH.´ 
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There is agreement among parents that information within the events interface is not 
easily associated with what is occurring within the activity-aware room. We now 
seek to explore to what extent the objects or elements used to represent activity are 
DIIHFWLQJ SDUHQWV¶ SHUFHSWLRQV The next section therefore evaluates the 
approachability of the presentation mechanisms used within the space and events 
interfaces. 
7.3.1.2 Ease of use/learning of presentation mechanisms 
We expected that presentation mechanisms used to inform parents of activity should 
be easy to use; however, we have noted that parents have raised some concerns about 
the approach used within the events interface, in particular, concerns about the 
activity representations within interfaces. In addition, we examine the embedded 
resources, with particular attention to sound. 
 
Regarding mechanisms representing activity within the space and events interfaces 
we asked: 
 Does the information, either within events or space interfaces, represent what 
is occurring within the room? 
 Are the mechanisms used to represent the information easy to understand? 
 
In other words, how easy is it to interpret the activity from the information delivered 
by the collaborative interfaces? 
 
Parent (3.10y) ± ³WKH LQWHUSUHWDWLRQ RI ZKDW LV EHLQJ UHSUHVHQWHG ZLWKLQ WKH VSDFH
interface is straightforward. For example, the spots representing child closeness to 
DQDUWHIDFW´«³DOORIWKHGHULYHGLnformation is of easy understanding.´ 
 
This parent identifies how the representation within the space interface could be 
related to the FKLOG¶VDFWLYLWLHV by coloured spots which indicate proximity between 
child and artefact. However, it is interesting to note that this parent found all of the 
information within the interfaces easy to understand. To determine how this parent 
supports her argument we additionally asked: 
 How you can identify aware-activity when using the events interface? 
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Parent (3.10y) ± ³, FRXOG LGHQWLI\ WKDWZLWK MXVW UHDGLQJZKDW LV KHUH VDLG« LI WKH
child is close to the heater sensor I know that that is a warning area.´ 
 
We consider the parent¶V association between the potentially hazardous artefacts and 
activity close to them to be valid. That is, we note that for this parent the appearance 
RI³KD]DUG´DUWHIDFWV alone within the text report might be enough to perceive the risk 
level of the space in which the child is active. Moreover, it is possible that the 
distance between the child and the artefact is irrelevant, as this parent seems to like 
to use the general activity awareness service to monitor KHUFKLOG¶VDFWLYLW\. 
 
Parent (2.4y) ± ³LGHQWLILFDWLRQRIWKHFKLOG¶VZKHUHDERXWVLVFOHDUZLWKWKHFRORXUHG
VSRWV´«³ZKHUHDVZLWKWKHHYHQWV LQWHUIDFHRQHQHHGVWRUHDGWKHWH[W´«³\RXQHHG
to find the activity-HYHQWEHFDXVHKHUH\RXDUHQRWLQIRUPHG´«³WKHPHVVDJHZLOOQRW
turn blue.´ 
 
For this parent the resources used to represent activity within the space interface also 
seemed to be easy to understand. However, the parent¶V argument against the events 
interface is that she could not find an easy mechanism to identify new events. As 
reported by the parent, it is necessary to go through the list of events to discover the 
recent activity. To discover how this parent might identify activity information 
delivered to the events interface we asked the same question as for parent 3.10y. The 
parent 2.4y DUJXHGWKDWWKHXSORDGLQJRIWKHPHGLDYLHZHUWRVHHWKHURRP¶VSLFWXUH
can complement information available within the events interface: ³<HV IRU WKH
messages you only need to request the image and you can immediately see where the 
child is.´ 
 
Parent (0.6y) ± ³WKHFRQVWDQW text µthe child is close to¶«is ambiguous«³PD\EHLILW
gave an actual word when LWLVFORVH«ILYHFHQWLPHWUHVDZD\«´ 
 
Similarly, this parent argues that interpretation of the text-based reports within the 
events interface is not easy; suggested enhancements to this interface are discussed in 
section 7.4. 
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Regarding sound, we found that although this resource had been identified as being 
useful and applicable in different contexts, there were some concerns about the 
extent to which parents might rely on the sound to identify, for instance, awareness 
activity. To that end, we asked parents: 
 Is the sound helping with the monitoring task? 
 
Parent (3.10y) ± ³\HV«EXW LWFRXOGEHEHWWHU LIJHQHUDODOHUWDQGZDUQLQJKDYHD
GLIIHUHQWVRXQG«VR\RXFDQXVHWKHVRXQGWRLGHQWLI\WKHW\SHRIWKHDFWLYLW\.´ 
 
For this parent the association between sounds and awareness levels was difficult. 
Although the other two parents identified the differences they suggested this resource 
should be improved. 
 
Parent (2.4y) - ³LI\RXDUHGLVWUDFWHGQRWFRPSOHWHO\DZDUHLWLVGLIILFXOWWRLGHQWLI\
differences bHWZHHQWKHDZDUHVRXQGV´«³,WKLQNWKHYROXPHLVQRWWKHVROXWLRQZKDW
I could change is the sound.´ 
 
Parent (0.6y) ± ³VRXQG LV VOLJKWO\GLVWLQJXLVKDEOH«´«³LI VRXQGFKDQJHVZKHQ WKH
FKLOG LV JHWWLQJ FORVH LW FRXOG EH JRRG´« ³,W LV HDV\ JHWWLQJ DFFXVWRPHG WR the 
different aware sounds.´ 
 
In general, we found that parents struggle to identify the sound associated with each 
of the awareness levels. In particular, after undertaking the usability test in the 
SDUHQW¶VKRPHZH UHFRJQL]Hd that environmental noise can affect the perception of 
the awareness sound. Nevertheless, the sound resource was considered valuable as a 
collaborative delivery mechanism. The next section helps to identify any unpleasant 
elements associated with the collaborative resources of the tool, for example, the 
awareness sound. 
7.3.2 Pleasantness of the PChCT¶V collaboration 
In this section we present the overall pleasurableness of the PChCT from the SDUHQWV¶
experience with the tool. To that end, we collate into groups those responses which 
appear to reflect not only pleasurableness but also some level of uneasiness with, or 
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complexity of, the use of the PChCT¶V features. The first explores the mechanism 
used to represent activity and the second examines time consuming issues. 
7.3.2.1 Reporting Activity 
We have observed that parents seem to like most the visual representation of 
FKLOGUHQ¶VDFWLYLWLHV, e.g. the space interface and the media viewer (which is used to 
XSORDGWKHURRP¶VSLFWXUH). This section presents some of the SDUHQWV¶comments that 
might be used to explore the pleasurableness of the various activity representation 
approaches. 
 
First, we begin by arguing that one reason for SDUHQWV¶positive feelings is the novelty 
of offering parents a picture of WKHLUFKLOGUHQ¶VORFDWLRQ 
 
Parent (3.10y) ± ³WKHVSDFHLQWHUIDFHLVWKHRQH,ZRXOGOLNHWRXVH´«³,ZDVTXLWH
excited seeing the picture of my child.´ 
 
Parent (0.6y) ± ³, GLGQ¶W H[SHFW WR VHH WKLQJV OLNH D FDPHUD FDSWXULQJ KRZ WKLQJV
ZHQWRQ´«³WKHPHGLDLVWKHRQH,YHU\OLNHG.´ 
 
Parent (2.4y) ± ³7KDW LVVRPHWKLQJQHZIRUPH´³KDYLQJWKHLQWHUIDFHIURPZKLFK
you can retrieve the image.´ 
 
We can see the pleasure that the three parents felt seeing their child¶V picture within 
the PDA user-interface. However, parent 2.4y pointed out an additional scenario 
which illustrates a possible drawback in the room image pleasurableness: 
 
Parent (2.4y) ± ³7KLQNLQJDERXWWKDWLIWKHDYDLODEOHLPDJHUHIOHFWVWKHDZDUHOHYHO,
GRQ¶W NQRZ´«³WKH LPDJH , VDZ VKH ZDV GRLQJ QRWKLQJ´« ³OHW VHH« PD\EH QRW
rHDOO\LIVKHLVFORVHWRWKHWR\ER[«´«³EXW\RXGRQ¶WNQRZLIVKHLVJUDEELQJDWR\
RUJUDEELQJWKHVFLVVRUVIRUH[DPSOH«VR,GRQ¶WNQRZUHDOO\.´ 
 
The parent seems to be aware that, in terms of representing the FKLOG¶V DFWLYLWLHV, 
even the room view mighWEHOLPLWHGLIIRUH[DPSOH WKHFKLOG¶VEDFNLVIDFLQJWKH
camera. This will be discussed later in section 7.4. 
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Second, we have observed that, in general, sound is considered to be an acceptable 
resource that might be used to support parents with supervising children using the 
PChCT tool, but to what extent might using sound to represent activity be pleasant? 
 
To examine whether the sound might be perceived as a fair report of activity we used 
questions that explore the possibility of obtrusive or disadvantage user issues. For 
instance: 
 Do you consider there is any disadvantage with the sound provided with these 
interfaces? 
 
Parent (3.10y) ± ³WKHVRXQGZLOOEHDOZD\VWKHVDPHEHHSEHHS«"´«´VRXQGVKRXOG
EH DFWLYH RQO\ ZLWK DODUPV ,¶P WKLQNLQJ LQ VRPHWKLQJ VLPLODU DV WKH FDU¶V
DODUP´«³+RZHYHULIQRWVRXQGWRgeneral activity, then I cannot realize when the 
child is in movement.´ 
 
This parent seems to perceive some obtrusive elements with the awareness sound. 
However, the parent struggled to decide whether to continue with sound or to turn it 
off ± the latter might be more of a disadvantage. This parent understands how the 
awareness sound helps to reduce continual reliance on the interfaces, but feels that 
having sound on all of the time might be annoying. 
 
,Q WHUPVRIREWUXVLYHQHVV WKLVSDUHQW¶VDUJXPHQW LVDSSDUHQWO\VXSSRUWHGE\SDUHQW
0.6y who says that sound might be very unpleasant if not controlled. Parent 0.6y 
might want sound only for high levels of activity awareness. 
 
Parent (0.6y) ± ³LWPD\GULYH\RXPDG´«³ZKHQDFFRXQWIRUZDUQLQJVRXQGEHFDXVH
PD\EH,GRQ¶WZDQWWRKHDUWKHEHHSVDWDOOWKHWLPHZKHQ\RX¶UHGRLQJWKLQJV«EXW
VHOHFW«\RXNQRZ«ZKHQWKHUHLVVRPHWKLQJZURQJRUYHU\GDQJHURXV.´ 
 
The scenario used by parent 2.4 not only reflects an awareness of the sound but also 
suggests that the tool might be improved using a mobile phone-like approach to 
allow parents to configure the sound as they wish, e.g. selecting the sound type and 
volume level to represent awareness activity. 
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Parent (2.4y) ± ³LI\RXFDQVHOHFWLWDWWKHVDPHZD\DVVHOHFWVRXQGVIRUWKHPRELOH
phone, so when the mobile phone rang you know if it is a message, for example.´ 
 
The attitudes of parents presented in this section indicate that although some PChCT 
facilities might be perceived to be useful, issues of unpleasantness may limit their 
usage. The next section explores whether parents identify time consuming issues 
with the PChCT¶V resources. 
7.3.2.2 Time consuming 
This issue is mainly related to the features available in the space and events 
interfaces. We have seen that there are significant differences in the approaches used 
to present information in the space and events interfaces, and it seems that parents do 
not want to spend time deciphering incoming events in the events interface; they 
seem to be more interested in ready-to-consume information. 
 
%HORZDUHVRPHSDUHQWV¶responses when we asked, for example: 
 Could you say a bit more about what your preferences to interfaces are based 
on? 
 
Parent (3.10y) ± ³EHFDXVH \RX can immediately see the hazardous area (she is 
WDONLQJDERXW WKHVSDFH¶V LQWHUIDFH«EHFDXVHWKHFRORXUHGVSRWPHDQVWKHFKLOGLV
WKHUH DQG VR LWV UHSUHVHQWV WKH FKLOG DQG SHUKDSV , GRQ¶W QHHG WR VHH WKH URRP¶V
image if you are seeing the activity here.´ 
 
With regard to time, this parent seems to argue that if space interface represents 
enough of the FKLOG¶VDFWLYLWLHV, then there may be no need to invest time asking for 
WKHURRP¶VLPDJH 
 
Parent (2.4y) ± ³LWGRHVQRW WHOO\RX«JRWRWKHWR\ER[WKDW WKHFKild is there, you 
QHHGWRORRNIRUWKHDFWLYLW\DP,ULJKW"´«³WKHPHVVDJHZLOOQRWWXUQEOXHEHFDXVH
LWGRHVLGHQWLI\WKDWWKHFKLOGLVWKHUHWUXH"´«³DQGWKLVLVHDVLHUQRZORRNLQJDWWKH
VSDFH¶VURRPLQWHUIDFH´«³,PHDQLWLVTXLFNHVWWKDQHDVLHVW\Ru know.´ 
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Similarly, this parent argues that her preference for the space interface might be due 
to the time demanded by the events interface for accomplishing a task; she seems to 
adopt the same position as parent 0.6y. 
 
Parent (0.6y) ± ³,WKLQN,¶OOSUREDEO\XVHWKHVSDFH«´«³DQGZH¶OOMXVWKDYHDORRN
RQZKHWKHUWKH\DUH«UDWKHUWKDQDFWXDOO\ORRNLQJLQWKHOLVW«´ 
 
As with the activity representation issues, parents therefore appear to prefer the use 
of the PChCT¶V resources which are less time-demanding, for example, causing less 
interruptions in their everyday activities.  
 
Next we analyse usability aspects of the PChCT¶V interaction. 
7.3.3 Easy to use/learning of the PChCT¶V interaction 
The goal of this section is to identify any complexities parents find in using the 
3&K&7¶V resources; how they configure, for example, the awareness levels or 
distances. In addition, we explore the ease of use of the media-request interaction. 
 
7.3.3.1 Configuring 
We examine how parents find their interaction with the profile interface. What we 
mean by ease of use is not only having quick access to turn on/off any of the 
configurable elements but also understanding the underlying awareness concepts. We 
asked, for instance: 
 After selecting or modifying any of the available services, was it possible for 
you to identify any change in the system collaboration? 
 In your opinion, is the tool offering a flexible interactive mechanism when 
asking for information or configuring collaboration? 
 
Parent (3.10y) ± ³, GLGQ¶W SD\ PXFK DWWHntion to change configuration between 
DZDUH VHUYLFHV´« ³, GLGQ¶W XVH WKH DZDUH GLVWDQFHV´« ³,¶OO SUREDEO\ XVH WKH
general activity awareness level.´ 
 
We might infer IURP WKLVXVHU¶V UHVSRQVHV WKDW although the approachability of the 
profile interface is overall accepted ± ³,FRXOG FRQVLGHU WKHXVHRIDPRELOHSKRQH
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PRUHGLIILFXOWWKDQFRQILJXULQJWKHDZDUHVHUYLFHV´ ± this parent does not want to be 
involved with the complexity of configuring the awareness parameters. This 
argument might be supported if we consider that this parent scored the user profile 
interface with 4 (the highest score is 5). We could therefore assume that the 
mechanisms that allow parents to interact with the tool may not be difficult, but the 
actual use of these resources to configure WKH V\VWHP¶V FROODERUDWLRQ PLJKW KDYH
some complexity. We discuss this in section 7.4. 
 
Parent (2.4y) ± ³WKH XVH RI WKH SURILOH interface is QRW GLIILFXOW«´«³LW LV HDV\ WR
XQGHUVWDQGZKHQDQGZK\DZDUHOHYHOVFRXOGEHXVHG´«³EXWLIRQHGRHVQ¶WQHHGWR
thiQNWRRPXFKDERXWWKDW«´ 
 
Parent (0.6y) ± ³WKHUH are not difficulties configuring the aware 
SDUDPHWHUV´«³SUREDEO\WKHDZDUHGLVWDQFHVDUHWKHOHDUQLQJFXUYHKHUH´ 
 
To some extent, the positions of these two parents seems to be in accord with parent 
3.10y in that configuring some of the profile parameters might not represent a 
problem in, for instance, selecting awareness artefacts. However, there are other 
elements such as the awareness distances that might require some knowledge or 
experience from parents. 
7.3.3.2 Requesting media 
Up to this point, we have identified that parents were very interested in using the 
media interface. However we wish to know how easy they found it to use in the 
context of attending to household work and using the PChCT tool to supervise 
FKLOGUHQ¶VZKHUHDERXWV2QHTXHVWLRQDVNHGZDV 
 Consider a situation in which you are doing any housework such as cooking 
or cleaning, do you think there might be a chance of looking at the image? 
 
Parent (3.4y) ± ³XKQRWLIXVLQJWKHHYHQW¶VLQWHUIDFH,GRQ¶WWKLQNVR«WKDW¶VWRR«
but here UHIHUULQJ WR WKH VSDFH¶V LQWHUIDFH´«³WKH TXLFNHVW ZD\ WR XSORDG WKH
URRP¶VLPDJHLVIURPWKHVSDFHLQWHUIDFH«´ 
 
Parent (0.6y) ± ³\HV,FDQEHFRRNLQJZLWKRQHKDQGDQGZLWKWKHRWKHUUHTXHVWLQJ
the image to VHHP\OLWWOHJLUO´«³LWZDVHDV\WRDVNIRUWKHSLFWXUH.´ 
 166 
One observation is that parents may associate the space interface with uploading the 
URRP¶VSLFWXUH they have expressed this throughout the previous explorations. It is 
also significant that parents cannot see any problems with the use of the PChCT even 
if attending to any other tasks. 
 
However, are these two apparently easy interactions with the tool also pleasant? The 
next section shows the extent to which parents consider their experience of 
interacting with the PChCT to be pleasurable. 
 
7.3.4 Pleasantness to the PChCT interaction 
In this section we explore how pleasant the use of the interactive features, profile 
interface, media-request and portability might be. We search for SDUHQWV¶ IHHOLQJV
associated with their interaction with the tool and its adoption within their everyday 
activities. 
7.3.4.1 Configuring 
Are there any experiences of using the interactive resources that appear to be 
troublesome and that may have frustrated parents or discouraged them from using 
those features? Or is it possible that unpleasantness or complexity of using some of 
the awareness resources of the user profile interface might cast a shadow on its 
benefits? 
 Which are the benefits you encounter with defining the senVRU¶V VHQVLWLYLW\
and the alert area definition? 
 
Parent (2.4y) ± ³ZHOO LI \RX GR QRW UHDOO\ QHHG WR WRXFK DQ\ RI WKHVH« , PHDQ LI
HYHU\WKLQJ KHUH ZDV DOUHDG\ GRQH IRU \RX LW FRXOG EH JRRG´«³KRZHYHU , GRQ¶W
NQRZEHFDXVHZKHQ\RXUHDOL]HWKDW«WKDW\RXQHed to select this and that (pointing 
WRWKHURRP¶VVWXIIODEHOOLQJVHFWLRQZLWKLQWKHuser profile interface).´ 
 
The view from this parent seems to support our theory of unpleasantness concerning 
the configuration of awareness parameters. This might be associated with the 
knowledge and understanding required to master their use. We wonder if parents 
grasped the technical concepts that link the sensibility, alert distance and awareness 
areas resources. We observe how parent 0.6y seems to agree with the above parent. 
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Parent (0.6y) ± ³WKHJRRGWKLQJKHUHLVWKDW\RXKDYHWKHFKDQFHWRVZLWFKRIIJHQHUDO
activity and ask for alerts only.´ 
 
In general we would argue that perceptions of the pleasurableness of configuring 
awareness parameters might be influenced by the short experience that users had of  
interacting with the tool, and in particular by the time available to make use of the 
possible combinations of the profile interface¶V RSWLRQV. We discuss this in more 
detail in section 7.4. 
7.3.4.2 Portability 
One main concern in exploring portability issues is the obtrusiveness of the tool, for 
example, carrying it while attending to household tasks. We present responses from 
parents when considering using the PChCT in their everyday activities. 
 
To what extent did parents feel that they could use the PDA user interface without 
affecting/modifying their attendance to household work? 
 Do you consider that this tool might collaborate with you when doing the 
housework and caring for the child at the same time? For instance, when you 
DUHPDNLQJWKHEHGVDQG\RXUFKLOGLV³SOD\LQJ´ZLWKLQWKHOLYLQJURRP 
 Do you think there is a situation in which you could make use of the media 
interface? 
 Consider a situation in which you are doing the any housework such as 
cooking or cleaning; do you think there might be a chance (time/space) of 
looking at the image? 
 
Parent (3.10y) ± ³,WKLQNERWKWKLQJVFDQEHGRQHVLPXOWDQHRXVO\.´ 
 
7KLVSDUHQW¶V response at first glance suggests that the parent had no problem with 
carrying the device. However, at the end of the interview when the parent was asked 
if something should be added to the tool, she asked: 
 
³'R,QHHGWRFDUU\WKH3'$DOORI WKHWLPH"%HFDXVHLI IRUH[DPSOH,¶PFRRNLQJ
and I have not any pocket for WKH3'$«ZKHUHFRXOG,SODFH it? If I put it over there 
SRLQWLQJ WR WKH URRP¶V VSDFH RQ ZKLFK WKH PLFURZDYH DQG VLQN DUH it can get 
ZHW«´ 
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This could be an indication to the degree of unpleasantness that might possibly be 
felt if a parent is considering carrying the tool by hand; or could we take it for 
granted that parents will always find a means of carrying the device? 
 
Parent (2.4y) ± ³SHUKDSVWKHRQO\LVVXHFDUU\LQJWKHGHYLFHLVZKHQ\RXDUHZDONLQJ
and at the same time pressing buttons. However, I think it is easy to get accustomed 
WRXVHLW)RULQVWDQFH\RXFDQVWRSZDONLQJWRPDNHXVHRIWKHWRRO´ 
 
This parent appears to consider that constant use of the tool might not be a problem. 
To explore what could underlie her positive attitude, we asked: 
 do you think this (using WKH WRRO GRHVQ¶W LQWHUUXSW \RXU GRLQJV \RXU
household tasks) 
 
³1RWLQP\FDVH«WKHUHPXVWEHPDQ\RWKHUFDVHVEXWIRUPH, aware of what I have 
DWKRPHUHIHUULQJWRWKHFKLOG«´ 
 
We could observe, therefore, that the individual needs of parenting might influence 
the acceptability of the PChCT. In other words, if the utility of the PChCT is clear, 
WKHQSDUHQWV¶PLJKWFRQVLGHUits use regardless of unpleasantness. 
  
Parent (0.6y) ± ³LWLVHDV\LWVXVHEHFDXVHLW¶VTXLWHVPDOO´«³LWFDQILWLQP\SRFNHW´ 
 
Finally, we could observe that this parent is assuming that a pocket in which to put 
the tool will always be available. However, this parent added: 
 
³«RWKHUWKLQJLVWKDWVKHLVWRRVPDOOVRVKHLVDOOWKHWLPHZLWKPH«´ 
 
In summary, we could say that the oYHUDOODWWLWXGHWRWKH3&K&7¶VIHDWXUHVis positive 
with regard to ease of use. Parents do not seem to have any problems using the 
interfaces or interacting with them to request collaboration, such as uploading to the 
media interface. There is, however, a less positive response when considering the 
PDA user-interface for configuration, for example, concerning the awareness 
GLVWDQFHV ,QJHQHUDO LW VHHPV WKDWSDUHQWV¶ LQWHUHVW in using, and therefore learning 
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about, these awareness parameters might depend on their individual monitoring 
needs. 
 
The next section discusses some of the previous results, in terms of the degree of 
social acceptability of this type of ubicomp tool and the potential opportunities to 
meet parents¶need more closely. 
7.4 Discussion of results 
The PChCT might be accepted as a tool that could collaborate with parents in the 
attendance to the childcare task. Throughout this chapter wH KDYH VHHQ SDUHQWV¶
perceptions regarding the collaborative and interactive resources that the PChCT 
offers to help with caring for children within the home. Particular features offered by 
the PChCT for collaboration and interaction were explored by parents and their 
responses have been used as a measure of the acceptance of this kind of ubicomp 
WRRO3DUHQWV¶attitudes were explored across the four usability categories: practical 
worth, applicability, ease of use/learning and pleasurableness, as defined in chapter 
five, section 5.4. 
 
This section discusses whether or not less useful or usable PChCT elements might 
have a common problem, and if it might be possible to change these perceptions by 
any improvements or enhancements to the PChCT. We used two approaches: firstly, 
we explored associations between those elements which were either less useful or 
usable according to parents. We use table 7-3 as a reference to discuss the PChCT-
usability, which VXPPDUL]HV SDUHQWV¶ apparent feelings about the PChCT tool; 
secondly ZH H[SORUHG SRWHQWLDO LPSURYHPHQWV WR VRPH RI WKH WRRO¶V UHVRXUFHV LQ
order to increase potentially SDUHQWV¶DFFHSWDQFHRIWKH3&K&7 
 
The level assigned to the tool resources within table 7-3 represents whether one, two 
RU WKUHHSDUHQWVVHHPHG WRFRQVLGHU WKH3&K&7¶VIHDWXUHVXVHIXORUXVDEOH6HFWLRQ
7.4.1 discusses less useful and usable features while section 7.4.2 considers what 
might be seen as desirable improvements in these resources. 
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Usefulness + usability 
3&K&7¶VIHDWXUHVUHVRXUFHV Practical worth Applicability Pleasant Easy use/learn 
C
ollab
o
ratio
n
 
Interfaces 
Space H H H H 
Events L L L M 
Profile H H L L 
      
Deliveries 
Txt-message L L L M 
Visual-space H H H H 
Media H H H H 
Sound H H L M 
      
Services 
On-demand H H H H 
Digital-album M M M L 
Activity-aware M M H M 
+       
Interactio
n
 
Request Media NA NA NA H 
      
Configuring 
Aware levels H H H H 
Aware distances H H L L 
Aware services H H M H 
Labelling stuff H H H H 
Sound H H M M 
      
Portability Size, weight NA NA M NA 
Table 7-3 3DUHQWV¶SHUFHSWLRQVRIWKHPChCT¶VXVHIXOQHVVDQGXsability 
L=low, M=medium, H=high 
7.4.1 Useful and Usable 
Parents seem to prefer visual resources to plain text. For instance, the space interface 
is preferred to the events interface mainly because of the lack of visual elements of 
the events interface. This section explores whether or not additional issues such as 
time-demands or troublesome interaction might be affecting SDUHQWV¶DWWLWXGHV 
 
We have already argued that parents consider their time to be valuable. The events 
interface is not rejected by parents outright, but considered to be time-demanding. 
Within the exploration of the four usability categories in relation to this interface 
(table 7-3), we observe that it is considered fairly easy to use; however, parents are 
not pleased with its use. Parents commented that they found difficulties with both the 
identification of activity and the uploading of URRP¶V LPDJH 7KHVH WZR HOHPHQWV
might affect SDUHQWV¶ SHUFHSWLRQV RI its usefulness. We may recall that parents 
identified this interface as a history of chiOGUHQ¶V DFWLYLW\ IURP ZKLFK WKH\ FRXOG
recover and review recent activity, but if the messages do not resemble real activity 
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DQG WKH SURFHVV WR XSORDG WKH URRP¶V SLFWXUH is long-winded then interest in this 
interface can be dismissed ± see the following comments from parents: 
 
Parent (3.10y) ± ³,¶P VR OD]\ WR EHLQJ SUHVVLQJ EXWWRQV« VR VHOHFWLQJ VRPHWKLQJ
IURPKHUHUHIHUULQJWRWKHHYHQW¶VLQWHUIDFHRUWU\WRJHWVRPHWKLQJ«´ 
 
Parent (2.4y) ± ³<RX UHFHLYHG D PHVVDJH DQG WKH PHVVDJH ZLOO QRW WXUQ
EOXH«´«³\ou need to find the activity-event because here you are not informed.´ 
 
Parent (0.6y) ± ³VR« WKHQ LI LW LV ZDV DFWXDOO\ WKDW WKH FKLOG KDV WRXFKHG LW« WKH
DSSOLDQFHGRHVLWVD\VRPHWKLQJGLIIHUHQW"2UGRHVLWVD\FORVHDOOWKHWLPH"´«³EXW
LW¶VVHQGLQJVRPHWKLQJWKDQMXVWVD\LQJWKH\¶UHJHWWLQJFORVHU«´ 
 
These three comments can all be linked to time issues. The first two seem to imply 
that time is needed in order to find the most recent event and then additional time is 
needed to request WKHURRP¶VLPDJHThe third might be associated with the time the 
parent needs to spend trying to identify the precise context in order to interpret the 
activity message. 
 
With regard to complexity, parents sometimes avoided using awareness parameters 
due to the apparent learning curve (see section 7.3.3). This does not mean that they 
consider these parameters to be useless, but it might be the case that parents avoid 
them because they have forgotten the particular use of these elements during the 
interview session. For instance, consider the next quote from parent 3.10y applying 
some of the technical concepts given during the introductory section, during her 
hands-on experience: 
 
³2N«VROHW¶VVHH«KHUHZKDW,¶PFRQILJXULQJLVDVNLQJIRUDQ\DFWLYLW\RFFXUULQJ
around the red OLQHXKRN«EXW ,ZDQW WREHUHSRUWHG IRUDQ\DFWLYLW\RFFXUULQJ
KHUHSRLQWLQJWRWKHJHQHUDODFWLYLW\DUHD«LI,DVNIRUWKLVW\SHRIDFWLYLW\SRLQWLQJ
to the alert sub-VHUYLFH« VR ,¶OO UHFHLYH ZKDW LV KDSSHQLQJ KHUH UHIHUULQJ WR WKH
alert area) EXW\HOORZVDJDLQUHIHUULQJWRWKHDOHUWDFWLYLW\«XKRNDQGKHUHLWLV
RQ«3RLQWLQJWRWKHZDUQLQJVXE-VHUYLFH«DQGKHUH,FDQVHOHFWZKDW,ZDQWWREH
DZDUHRI UHIHUULQJ WR WKHVWXII¶V ODEHOOLQJVHFWLRQ«DQG WKHQ LI ,ZDQW WR VHH WKH
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picture? So I can switch to here (selecting the space interface) and then I request for 
WKHSLFWXUH«´ 
 
What we want to note is that immediately after being given the explanation RI³KRZ
WR XVH´ WKH SURILOH LQWHUIDFH this parent appears to remember most of that 
information. But it was not recalled at all during the interview session; observe the 
SDUHQWV¶ XQFHUWDLQW\ ZKHQ WKH\ ZHUH asked: did you find any benefit using the 
sensitivity or the threshold parameters? 
 
Parent (3.10y) ± ³:KDWWKHVHQVLWLYHSDUDPHWHULVXVHG IRU"´ 
Parent (2.4y) ± ³ZHOOZKDW\RXKDYHVDLGLVWUXH«LWGRHVERWKHU\RXOHVV«´ 
Parent (0.6y) ± ³\HV«WKLVLVWKHGLVWDQFHLVQ¶WLW"$QG,JRWDELWFRQIXVHGZLWKWKLV
RQHZKDWVHQVLWLYLW\GRHV"´ 
 
So the knowledge and understanding required to make use of the awareness distances 
seem to be a factor limiting the perceived usability of the user profile interface. 
 
Two other resources that are not fully accepted by parents are the sound and 
awareness services, in particular the digital-album service. Sound seemed to suffer 
from two constraints, one associated with its social obtrusiveness and the second 
with the resources available to manage it. Obtrusiveness is related to having sound 
all the time, even though parents might agree that the benefits outweigh the 
problems. Better management of the sound is an issue we dealt with in the next 
section. We suggest that issues about awareness services may be associated with 
particular contexts for use and the individual needs of the childcare task. In 
particular, we believe that, as with the panel survey responses, the FKLOG¶Vstage of 
development affects the perceptions of parents; this is also discussed in the next 
section. 
7.4.2 Desirable ± acceptable 
This section considers whether or not parents might use this type of ubicomp tool. 
Throughout this chapter we have seen that parents perceive strengths and also some 
weaknesses in the approach proposed for this type of supportive design. In previous 
sections we have discussed issues that seem to be associated with the PChCT¶V 
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usefulness and usability. Here now we also explore what might be identified as the 
desirable facilities that parents might expect from the tool and how the PChCT might 
be improved in order to match their needs. We discuss first the social contexts that 
might reflect support desired from the PChCT, and section 7.4.3.2 discusses the 
improvements that parents would like to see within this type of ubicomp tool. 
7.4.2.1 Social context of PChCT usage 
From our observations it seems that the perceived usefulness of particular elements 
of the PChCT tool appears to be associated with the particular context of use in 
which each parent imagines herself (see section 7.2.1.3). We could relate SDUHQWV¶
usefulness and usability criteria to their activities when attending to childcare tasks. 
Our argument is that, as in the panel survey study, there may be some aspects of 
FKLOGUHQ¶V SK\VLFDO DQG SV\FKRORJLFDO development that might affect the PChCT¶V 
acceptance. To exemplify this, we consider comments describing the overall position 
of the PChCT¶V use within the SDUHQWV¶HYHU\GD\OLIHEach comment is collated from 
the usability study¶VTXHVWLRQVon whether a potential use for the PChCT might be 
found. 
 
Parent (0.6y) ± ³,IRXQGWKHWRROXVHIXO´«³HVSHFLDOO\LI\RXDUHDVLQJOHSDUHQW´«
but I have not an idea, if I will ever leave my child on her own as there is always 
VRPHRQHORRNLQJDIWHUKHU´«³:KHQVKHJHWVROGHU,ZLOOSUREDEO\EULQJKHUZLWK
PH WR WKHNLWFKHQ«³,DJUHH WKDWDFFLGHQWVRFFXU LQVHFRQGV«´³«WKDW you can 
QRWDOZD\VEHZLWKWKHFKLOG´«³,IVKHJHWVROGHUDQGVWDUWVPRYLQJDURXQGDQGLV
not with me then I will probably use the tool.´ 
 
This parent, although believing that some benefits can be gained from the different 
collaborative resources offered by the tool, cannot imagine herself actually needing 
to use the tool. The fact that her child is not yet walking or crawling seems to be one 
factor in having less demand for parental awareness, and therefore constraining the 
SDUHQWV¶H[SHFWDWLRQRIfinding a useful place for the PChCT tool, JLYHQWKHFKLOG¶V
age. There are nevertheless some scenarios used by the parent to imagine the way 
that she could make use of the tool as the child grows up, or if she were a single 
parent. 
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Parent (2.4y) ± ³7KHUHDUHFKildren who are very quiet or passive, and who you can 
leave playing in a safe place; however, there are children who are very active, like 
PLQHZKRQHHGVXSHUYLVLRQPRVWRIWKHWLPH«´«³)RULQVWDQFH,ZLOOSUREDEO\EH
interested in recording everything anGQRWRQO\ULVN\RUKD]DUGRXVDFWLYLW\´«³6R
you do not need to rely on questioning the child about what happened.´ 
 
Within thLVSDUHQW¶Vexperience, it seems that the tool might be considered to be very 
useful. The use of space and the exploratory activity that characterize this child, as 
reported by the mother, are the two main criteria used by this parent when 
considering the usefulness of the PChCT tool. There seems to be an additional 
opportunity for the PChCT to support this parent, considering that her child might 
not be sufficiently skilled yet to communicate fluently with the parent. 
 
Parent (3.10y) ± ³,FDQVHHWKHXVHRIWKHWRROWRIRUH[DPSOHILQGRXWZKDWDUH\RXU
child¶V whereabouts without shouting, where are you? WKDWDUH\RXGRLQJ"´«³\RX
VHH ZKDW LV KDSSHQLQJ RU ZKDW WKH FKLOG¶V activities DUH« VR ZK\ , VKRXOG JR
downstairs if I saw everything is fine.´ 
 
This parent pointed out how the tool might support her with the childcare task if, for 
example, the child is on a different floor. Given that this child can fluently 
communicate with the parent, we would assume that the possible benefit to the 
parent from the tool is in avoiding interrupting her activities. There seems to be an 
additional element in the SDUHQW¶V IHHOLQJV, that because of thHLU FKLOG¶V DJH they 
might need rather less supervision. 
 
From these scenarios, we observe that the FKLOG¶VGHYHORSPHQWis a factor influencing 
the kind of use that parents envisage for the PChCT tool. The next section analyses 
the features that parents found acceptable from the PChCT and to what extent its 
collaborative resources might meet SDUHQWV¶ needs. 
7.4.2.2 PChCT acceptance 
In this section, we discuss to what extent parents might consider using the PChCT 
after their usability experience; how changes with the childcare activities are 
perceived; and whether they think that the tool could be improved.  
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Tool support 
We explore to what extent parents feel that the tool could support them with 
childcare and whether they might consider its adoption. To do this, we ask questions 
to identify, for instance, how the tool might affect their activities in caring for their 
children. Some of the questions used to explore these social views were: 
 Do you think you would change the way you do childcare and housework if 
you had this? How? 
 Do you think you would trust a system like this? 
 
Table 7-4 summarizes SDUHQWV¶FRPPHQWVabout using, trusting and adopting the tool.  
Parent Changes in childcare trust Adoption issues 
0.6y 
I think it could be difficult to know, 
becausH« , KDYH HYHU WKRXJKW RI
PRQLWRULQJZD\V«DQG ,¶OO QHYHU OHDYH
KHURQKHURZQ«WKDWPXFK«QRWDWWKLV
DJH« 
 
\HV« ,
would 
if the system starts malfunctioning 
,¶OO VXUHO\ VWRS XVLQJ LW« LI \RX
cannot trust it so much if it made 
mistakes saying something she 
GLGQ¶WGR 
2.4y 
, WKLQN , ZRXOG EH OHVV ZRUULHG« LW
GRHVQ¶W PHDQ FKDQJLQJ WKH ZD\ RI
interacting with your child but just less 
ZRUULHG« 
at some 
SRLQW«DW
least I 
FRXOGWU\« 
,GRQ¶WNQRZ«,PLJKWEHVDWLVILHG
ZLWK WKRVH WRRO¶V IHDWXUHV« LI ,
can test it for a while I could say 
PRUH« 
3.10y 
LI,VDZHYHU\WKLQJLVILQH«WKHFKLOGLV
RN«ZK\LVVKRXOGJRGRZQVWDLUV«7KH
disadvantage could be if you make use 
RI WKH WRRO ZKHQ \RX DUH QRW EXV\«
when, for example, you are using the 
chat in the computer and so you could 
prefer to go on with your conversation 
rather than to spending time with your 
FKLOGEHFDXVH\RXFDQXVHWKHWRRO« 
1R« EHFDXVH LV VRPHWKLQJ QHZ« DQG
as any new artefact you need to 
XVH LW«\RXFDQQRWDGRSW LWDWDOO
VLQFH WKH EHJLQQLQJ« D JRRG
reference is if other people are 
XVLQJ LW«LWPLJKWEHDWWUDFWLYH WR
WU\LW«IRUDPRQWKSHUKDSV«MXVW
WRFKHFNLILWLVXVHIXORUQRW« 
Table 7-4 Could the PChCT tool be adopted? 
:H REVHUYH VRPH IDFWRUV WKDW PLJKW LQIOXHQFH SDUHQWV¶ IHHOLQJV ZKHQ FRQVLGHULQJ
adopting the PChCT. It might not be strange that parent 0.6y cannot put herself in the 
context of using and adopting such a tool if we remember that the child seems to be 
always with the parent or cared for by another relative. In spite of this, this parent 
might try to use this type of ubicomp tool to explore its social benefits. Parent 2.4y 
has a more positive attitude to tool adoption. We may recall that this parent considers 
KHU FKLOG WR EH YHU\ DFWLYH DQG WKLV PLJKW EH UHIOHFWHG LQ WKH SDUHQW¶V DWWLWXGH
Similarly, parent 3.10y is not discarding the idea of using the tool, but she might 
decide to adopt it only if the tool has proved its reliability. However, it is interesting 
WRREVHUYHKHUFRQFHUQWKDWWKHWRROPLJKWDGYHUVHO\DIIHFWSDUHQWV¶DWWHQWLRQWR their 
children. 
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Thus we could argue that the perception of usage and adoption of the PChCT is again 
associated with the particular and personal demands of childcare. 
 
Tool improvement 
We present in this section what parents suggest or imply needs to be improved or 
enhanced in the PChCT. This might help to identify opportunities IRU WKH WRRO¶s 
resources to meet parenting needs more closely. 
 
Interfaces: what could be improved within the events interface to increase 
acceptance by parents? From the usefulness and usability responses to this interface 
it seems a major re-design is needed. This might include changes to the mechanism 
used to deliver text-messages as well to the process of uploading WKHURRP¶VLPDJH
Although we could offer those improvements to the events interface, it is better first 
to explore whether this interface is needed given the space interface. This could help 
to identify to what extent re-working the events interface might be worthwhile. 
 
Parent (0.6y) ± ³7KHHYHQWV«,GRQ¶WNQRZLI,¶G XVHWKDWWRRPXFK«´ 
Parent (2.4y) ± ³,I,DPLQWKHSRVLWLRQRIWDNLQJRXWVRPHWKLQJ,ZRXOGUHPRYHWKH
messages.´ 
Parent (3.10y) ± ³,I , FDQ FRXQW ZLWK WKH VSDFH LQWHUIDFH , GRQ¶W FDUH DERXW WKH
HYHQW¶VLQWHUIDFH«´ 
 
We could observe that parents appear to agree that the events interface will never be 
as acceptable as the space interface. As well as attending to SDUHQWV¶VXJJHVWLRQVWR
LPSURYHWKHHYHQWV¶LQWHUIDFH, therefore, it might also be preferable to further develop 
this interface as a complementary resource that parents could use to access the recent 
history of WKHLUFKLOGUHQ¶VDFWLYLWLHV 
 
Parents also suggested that if the space interface could be enhanced to represent more 
activity then they might not XSORDGWKHURRP¶VYLHZ so often. This is another aspect 
that reinforces the value of time to parents. 
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Parent (0.6y) ± ³%HFDXVH WKH FRORXUHG VSRW PHDQV WKH FKLOG LV WKHUH DQG VR LW
UHSUHVHQWV WKH FKLOG DQG SHUKDSV , GRQ¶W QHHG WR VHH WKH URRP¶V LPDJH LI \RX DUH
VHHLQJWKHDFWLYLW\KHUH«´ 
 
Parent (3.10y) ± ³,I\RXFDQVHHZKHUHH[DFWO\WKH\DUHLQWKHURRPRUFORVHWRWKH
WKLQJ«DQGLWFDQEHMXVWWRRJRRG«EHFDXVH\RXFDQKDYHDFOHDUHULGHDRUDTXLFN
look of the movement of the child and perhaps you do not need to rely at all the time 
with the medLD«´ 
 
The SDUHQWV VXJJHVWHG WKDW LI VSRWVZKLFKDUHXVHG WR UHSUHVHQWFKLOGUHQ¶V ORFDWLRQ
and proximity, could move so that parents had a clearer idea of the FKLOG¶V
movements, then, they might not invest time viewing WKHURRP¶VLPDJH 
 
The user profile interface might also be enhanced in order to help parents to 
understand and identify the aims of the sensitivity and threshold awareness 
parameters. We could first rename these parameters using terms that reflect more 
clearly their purpose ± for example, ³movement threshold´ and ³alert boundary´. 
 
The sound: it appears that there are two unpleasant factors with the sound resource. 
The first is associated with the lack of distinctness between general-activity, alert-
activity and warning-activity sounds. The second is related to its obtrusiveness. We 
believe, however, that the two issues might be addressed at the same time if we 
provided the means to select the type and configure the sound level, as suggested by 
parents (see the ³reporting activity´ section in 7.3.2.1): 
 
The media interface: although parents consider this to be a very worthwhile 
resource, they suggested that it could be enhanced. They were mainly interested in a 
PRUHG\QDPLFYLHZRIWKHFKLOG¶Vactivities. In particular, they suggested that a short 
video rather than a static picture might add value to the media interface. The 
DUJXPHQW JLYHQ LV WKDW ZLWK D YLGHR SDUHQWV FRXOG LGHQWLI\ FKLOGUHQ¶V DWWHPSWV RU
intentions and so might have better evidence to decide if they need to interrupt the 
household work to go to the child. 
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This might also be used to overcome the limited field of view of webcams. This 
technical limitation was present in the hands-on session, when a parent could not 
sometimes view her child in the room picture because the child was too close to the 
TV and out of sight of the webcam. With the availability of video, parents could 
WUDFNWKHFKLOG¶VDFWLYLWLHVDQGXQGHUVWDQGZKHQWKHFKLOGLVRXWRIWKHZHEFDPYLHZ 
 
In summary, this section has discussed whether the PChCT could be seen as a tool to 
support and enhance the attendance of childcare activities. We also explored whether 
the feasibility of suggestions from parents for tool improvements and how this might 
affect the perceptions of the usefulness and usability of the PChCT. We conclude 
that support needed for childcare might vary between parents according to their 
FKLOG¶Vstage of development and the individual way that each parent cares for their 
child. In addition, it might be argued that with the proposed enhancements to the 
PChCT¶V features, this tool might offer better support for childcare tasks ± for 
instance, reducing its time demands and obtrusiveness. 
7.5 Chapter conclusions 
The PChCT usability study has been used to explore SDUHQWV¶ IHHOLQJV DERXW using 
this type of ubicomp tool to support them in childcare tasks at the home. Parents 
were introduced to the PChCT tool and its approach to collaboration in supervising 
children. They interacted with and explored the PChCT¶VIDFLOLWLHV to support them in 
caring for their children. Parents expressed their enjoyment and concerns not only 
about the supportive approach proposed by the tool but also about how it might 
support and possibly change their attendance to this domestic task. 
 
The attitudes of parents to the PChCT¶V resources and features were explored in 
terms of the four usability categories of practical worth, applicability, ease of use and 
pleasurableness. This in turn suggested the extent of acceptability of this type of 
ubicomp tool which aims to support everyday activities. For the PChCT, in 
particular, we could argue that the collaborative and interactive approaches used by 
the tool are to some extent accepted. Parents are pleased with a tool that avoids 
demanding too much attention from their daily work. However, there are some 
parenting concerns that might limit engagement with these kinds of ubicomp designs. 
The social constraints seem to be related to the individual characteristics and conduct 
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of childcare activities, and to some fears from some parents about being supplanted 
by technology. 
 
Finally, although the PChCT might be considered to be a tool that could help parents 
with childcare commitments, its possible usage or adoption might be strongly 
influenced by social constraints. The usability study results show that parents accept 
that ubicomp tools are potential resources to support their everyday lives, but these 
tools might still be far from being adopted. Although it is not possible for technology 
to claim full social acceptance, therefore, the usability results are useful to identify 
new opportunities for ubicomp research. 
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CHAPTER VIII 
SUMMARY AND CONCLUSIONS 
This thesis has put forward a novel ubicomp experience within the domestic setting. 
Following a framework that considers the social context alongside the design and 
runtime of a ubicomp system it seems possible to design more socially acceptable 
ubicomp experiences for the home. Social aspects of domestic behaviour were taken 
into account to define the degree of integration of the technology and to determine 
levels of collaboration and facilities for system adaptation. This helps to manage 
issues of intrusiveness and obtrusiveness. Two studies were undertaken to explore 
social acceptance of a ubicomp tool that aims to support parents with some of their 
childcare supervision. 
 
Chapter one introduced the main concepts of the work, including social concerns 
about accepting and adopting goal-specific technology in the home and the apparent 
uneasiness with pervasive sensing, which is required by context aware ubicomp 
designs. We introduced our preliminary technical and user studies to understand how 
these perspectives could be integrated when designing ubicomp services for the 
home. This formative stage helped with the formulation of the two main goals of the 
thesis outlined below: - 
 
To give a formal account of the social context to inform the collection of information 
about domestic activities through sensing technology and to allow the system to be 
adapted to current users¶ preferences and behaviour. 
 
Followed by: - 
To implement this framework in order to evaluate whether such a design is perceived 
as socially respectful of the living space and whether users feel comfortable with 
their interaction with such a ubicomp system to adapt levels of interaction and 
collaboration. 
 
Chapter two reviewed a selection of work focused on supporting householders with 
respect to the integration of pervasive technology, collaboration and user interaction, 
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and highlighted some potential limitations when taking into account human factors of 
domestic behaviour LQ WRGD\¶V KRPHV ,Q SDUWLFXODU ZH REVHUYHG WKDW WKH common 
overlooking of both technical and social issues seemed to be associated with the kind 
of collaboration envisaged, e.g. the enhancement of spaces for elders in their homes. 
We argued that there are other social scenarios that might not fit the social-technical 
assumptions of previous work. 
 
Chapter three uses lessons from previous work to propose a framework that might 
help in the design of more acceptable ubicomp experiences in the home. The 
framework uses the human context of domestic behaviour as the pivot about which to 
explore the integration of candidate technologies within the home. It is also used to 
define facilities for collaboration and a distinct element to define user interactions, 
which in any case should EH DYDLODEOH DW DQ\ RI WKH V\VWHP¶V OD\HUV: sensing, 
collaboration and adaptation. The exploration of the relationship between social and 
physical contexts might help designers to identify realistic context gathering 
capabilities, whereas the relationship between social and digital contexts might help 
with the determination of the V\VWHP¶VDZDUHQHVVDQGDGDSWation. 
 
Chapter four demonstrated the application of our framework with the construction of 
two prototypes, the context-aware room and the parent-child companion tool, 
PChCT. The first helped with the gathering of context and the second with the 
delivery of collaboration and user interaction. With the framework as a guide, the 
implementation of the context-aware room was done considering the interaction of 
the social and physical contexts. That is, we installed sensing technology taking into 
account potential issues of intrusiveness and obtrusiveness with regard to both the 
built spaces and the famiO\¶V behaviour. The interaction of the social and digital 
contexts was addressed when designing the PChCT user interface. This helped to 
define the PChCT¶V facilities for collaboration and interaction. For instance, it aimed 
to reduce time-demanding interactions and avoid XQQHFHVVDU\LQWHUUXSWLRQVWRXVHUV¶
affairs. 
 
Chapter five established the criteria used to evaluate the end-user acceptability of this 
kind of ubicomp tools. In this chapter we also described the design and management 
of the studies of PChCT. This included a panel survey and a usability study. For the 
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panel survey, we ran the study in a nursery setting and invited twenty parents to 
participate. The study consisted of a video-demonstration and a questionnaire. The 
video was used to introduce parents to the use of ubicomp technology to help them 
with some of their childcare activities; to the motivation underlying the research; and 
to some of the facilities for collaboration and interaction available within the PChCT. 
For the usability study, three parents were invited to use the PChCT. The usability 
study consisted of an introduction, which helped with setting the context for the 
study; a hands-on experience, in which parents explored the PChCT¶V collaborative 
and interactive facilities; and an interview, from which we gained feedback about 
experiences with and attitudes to the PChCT. Each of the hands-on usability 
experiences was personalized using the SDUHQW¶VRZQSDrent-child activity collected 
within the aware room prototype. Results from both studies were analyzed in 
chapters six and seven respectively. 
 
Chapter six presented results from the panel survey and explored the social 
acceptance of this type of ubicomp system. The group-based study helped to identify 
and understand social perceptions of computer-based support for some household 
tasks such as childcare. This study examined acceptability from three perspectives: 
overall perceptions of the usefulness of ubicomp tools such as the PChCT; facilities 
offered by the PChCT to support child supervision; and social factors that might 
influence the acceptance and adoption of this kind of ubicomp tool.  
 
Regarding usefulness, the results indicated that, whereas the availability of these 
kinds of tools to support parental activities seemed to be very welcome, their 
adoption might not be straightforward. Technical and social issues were identified 
when we asked parents about the adoption and use of the PChCT. People seemed to 
want to experience the tool before giving an answer about the use of it. Some fears 
about technology were also expressed. For instance, parents were aware of being 
pushed out of their ³XVXDO´way of bringing up children within their own culture.  
 
With regards to the PChCT¶V facilities, participants expressed an overall appreciation 
of the mechanisms DYDLODEOHWRFRQWUROWKHV\VWHP¶VFROODERUDWLRQDQGthereby reduce 
WKH V\VWHP¶V LQWUXVLYHQHVV +RZHYHU VRPH WHFKQLFDO limitations again appeared in 
WKH XQGHUVWDQGLQJ RI FRQFHSWV DQG FRQILJXUDWLRQ SDUDPHWHUV WR DGDSW WKH V\VWHP¶V
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collaboration. This in part might be attributable to lack of real experience with the 
PChCT. Nevertheless, from individual attitudes we observed other social factors that 
might influence the acceptance and the adoption of such a ubicomp tool, e.g. 
working parents, use of private childcare, home architecture, children¶V ages, child 
development, culture and so on. 
 
Chapter seven presented results from the usability study undertaken with three 
mothers, who had a hands-on experience with the PChCT. The exploration of the 
acceptance to the PChCT was conducted by considering the four acceptability 
criteria defined in chapter five: practical worth, applicability, ease of use and 
pleasantness. Overall results from the usability study indicated that parents recognize 
that ubicomp tools might be useful to complement some of childcare activities. They 
liked being given some control over the system¶V proactive collaboration. Although 
LQGLYLGXDO QXUWXULQJ LVVXHV ZHUH SUHVHQW LQ WKH SDUHQWV¶ DWWLWXGHV WKH\ VHHPHG WR
agree that tools such as the PChCT might help them to be less worried if they needed 
to leave children unattended while they split their time in order to complete another 
activity. They liked the availability of different mechanisms used by the system to 
convey collaboration ± the space interface and sound ± as they might fit in with the 
different circumstances in which support might be required.  
 
Another element that pleased parents was the room images associated with the 
FKLOG¶V DFWLYLW\ In fact, parents asked for a few seconds of video streaming rather 
than a static picture as this can help them to identify the child¶V intentions. It was 
clear that time is an important asset in people¶V lives. Parents considered the 
approach used with the text-based collaboration to be time-demanding and not fitting 
with their busy days.  
 
Additionally, it appeared that the hands-on experience helped parents to overcome 
technical problems with WKHFRQILJXUDWLRQDQGDGDSWDWLRQRIWKHV\VWHP¶Vinteraction, 
an issue that was present within the group study. In general, the usability study 
helped to complement views gathered from the panel study. We argue that child 
development and the variations in SDUHQWV¶activities are two elements that influenced 
the perception of the usability of this kind of ubicomp system. 
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8.1 Thesis goals 
The original goals of this work were to design a ubicomp experience characterized 
by a socially respectful approach to the accommodation of pervasive technology and 
which allowed users a high level of involvement in determining the system¶V level of 
collaboration.  
 
The holistic approach of considering the interaction of technical, physical and social 
contexts is non-contentious as it reduces intrusive/obtrusive issues within the living 
space. We expected, however, that because of its less obtrusive approach the context 
aware room should be portable and thereby a large coverage of homes should also be 
possible. However, this was not possible, and the evaluation of the context-aware 
room was to some extent limited as a result. There is also a need to make the sensing 
layer flexible enough for householders to adapt/update WKH V\VWHP¶V VHQVLQJ
LQIUDVWUXFWXUH)RULQVWDQFHIURPSDUHQWV¶DWWLWXGHVWR WKLVNLQGRIXELFRPSWRROZH
found that one parent wanted more sensing devices to increase the awareness of the 
FKLOG¶VZKHUHDERXWVZKLOHanother asked for additional environmental monitoring to 
LQFUHDVH WKH V\VWHP¶V DZDUHness and thereby reduce interruptions of the SDUHQW¶V
activities. The context-aware room was useful, however, to study and highlight 
through our framework some of the domestic behaviours that designers have to 
explore before moving pervasive technology into the home. Additionally, the 
context-aware room helped to collect activity data that was used later to personalize 
the parent experiences with the PChCT. 
 
The design and implementation of a ubicomp UI that mediated collaboration from 
and interaction with the context-aware room prototype was successful. The 
collaboration conveyed through the PChCT and the facilities to reduce interruption 
RI SDUHQWV¶ DIIDLUV were both widely accepted. Parents were pleased with the 
available resources of the PChCT to adapt the system¶V collaboration. Although we 
have realized how disparate different XVHUV¶QHHGVPLJKWEe, e.g. due to the FKLOG¶V
stage of development and parental nurturing ³VW\OH´, the usefulness of the tool was 
accepted by parents. Despite its acceptance, however, we found that the approach 
offered for the sysWHP¶VDGDSWDWLRQPLJKWDIIHFW the adoption of the PChCT.  
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Finally, our user studies show overall that the degree of social acceptance of this kind 
of ubicomp tool is promising. Firstly, parents are not rejecting the idea that ubicomp 
technology might be useful to support their everyday life, and in particular their 
attendance to the childcare tasks. Secondly, we could argue that the PChCT design 
appears to fulfil the configurability requirements for parents to adapt the tool to their 
individual convenience. We might also say that there is still a gap between 
experiencing ubicomp technology in realistic homes and laboratory-based 
environments. 
8.2 Contributions of the work 
A novel ubicomp in-home experience aiming to support parental activities. 
In chapter two we observed that typical ubicomp experiences have been undertaken 
under controlled environments, i.e. laboratory based settings. While we recognized 
that these contexts are useful to explore human-computer interactions because 
physical and social issues can be isolated, we decided to recognise the challenge of 
designing a ubicomp experience within a real home. Moreover, whereas most of the 
previous work has been focused on supporting a particular social context ± the safety 
and comfort of the well-being of elders ±  we chose a different social need with the 
design of a tool to support parenting activities. In those terms our second 
contribution is: 
 
The definition and implementation of a framework that uses the social context as 
the central element to design domestic ubicomp experiences. 
We explored and defined the interaction between the social and physical and the 
social and digital contexts as the two keys to designing socially acceptable ubicomp 
experiences. The social-physical element can be used by designers to explore 
constraints that need to be addressed in order to define the type and degree of 
technology that can be integrated into the home. This is demonstrated through the 
implementation of the context-aware room prototype. The incorporation of 
technology was done with consideration of the social and individual aspects of 
domestic activity and behaviour, such as use of room spaces, aesthetics and 
obtrusiveness with regard to the built environment. The social-digital element can 
guide designers in addressing intrusiveness issues with regard to everyday family 
activities. This defines the V\VWHPV¶ collaborative approach, which includes the 
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conveying of information and possibilities for user interaction. The parent-child 
companion tool was designed as the means used by the system to deliver 
collaboration and through which the user can interact with the system. Visual, text 
DQG VRXQG EDVHG IDFLOLWLHV DUH XVHG IRU UHSRUWLQJ FKLOGUHQ¶V DFWLYLWLHV In addition, 
there is the aware room picture that users can access to complement this 
collaboration. 
 
Social studies that inform the HCI research community about the social 
acceptance and potential adoption of ubicomp tools to support parenting activities 
in the home. 
,QGLYLGXDO DQG JURXS VWXGLHV ZHUH XQGHUWDNHQ WR H[SORUH SDUHQWV¶ SHUFHSWLRQV DQG
attitudes to ubicomp tools that might help with some of their parenting tasks. The 
group study gives insight into whether parents perceive or identify needs for tools 
that could support the childcare tasks, and also about the extent of intrusiveness that 
might exist with different cultural ways of bringing up children (e.g. fears to 
technology affecting social interactions). The individual study gives insight into 
parents¶ YLHZV RI ZKHWKHU WKH V\VWHP¶V FROODERUDWLRQ FRXOG EH XVHIXO ZLWKRXW
disrupting their daily activities.  
8.2.1 Dissemination 
Elements of the work contained in this thesis have been published in two workshops 
WR GDWH >0DUWLQH] HW DO µ@ DQG >0DUWLQH], Greenhalgh µ@ 7KH ILUVW SXEOLFDWLRQ
presented the potential application of ubicomp technology to support some of the 
parenting tasks in the home, and described the proposed approach to supervising the 
FKLOG¶V DFWLYLWLHV WKURXJK WKHFRQWH[W-aware room and the Parent-Child Companion 
Tool prototypes. Emphasis was given to the commitment of time and effort that is 
necessary both to keep a child safe and to help them to develop, especially if 
considering the already-heavy workload of most householders. The second 
publication shared our experiences in addressing the physicality issues around the 
integration of ubicomp technology within realistic homes, and the extent to which it 
might alter or affect the nature of the social space. 
8.3 Implications for design 
We argued that by considering a design approach that includes the technical, physical 
and social contexts we should be able to overcome some of the issues found in 
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previous work. There are still some concerns about the ultimate convergence of these 
three elements. 
8.3.1 Ubicomp Technology 
The exploration of sensing technology helped to identify sensing devices that were 
appropriate for the design of a tool for supporting parental activities. Beam-break 
sensors allowed the identification of adults and children, which might require a much 
larger scale of sensors and complex information processing if using a different 
approach. While we could argue that we succeeded with the beam-break sensors, 
there were more issues with the motion and proximity sensors, detailed in appendix 
B. From the motion sensor we expected to get more meaningful information, such as 
tKHGLUHFWLRQRIWKHFKLOG¶VPRYHPHQW7KLVZDVQRWSRVVLEOHGXHPDLQO\WRWHFKQLFDO
issues with the sensing capabilities of this technology, limited sensor coverage and 
signal variability with environmental thermal changes. With regard to the proximity 
sensors we realized that changes in the environmental illumination strongly affected 
WKLV VHQVRU¶V EHKDYLRXU VR LW ZDV QRW SRVVLEOH WR UHO\ FRPSOHWHO\ RQ WKH VHQVRU
readings. In the case of the motion sensor we decided, therefore, to use it as a binary 
sensor, to determine whether there is activity at the centre of the room; and with 
UHJDUGV WR WKH SUR[LPLW\ VHQVRU ZH LQFOXGHG SDUHQWV¶ SDUWLFLSDWLRQ WR UHGXFH WKH
uncertainty/ambiguity from this sensing technology through the sensitivity 
configuration parameter within the PChCT. 
 
Although we established an acceptable use of these technologies, there is still the 
open question of whether or not we chose and exploited the best technologies. 
 
Physical Spaces 
Our initial cupboard prototype taught us that the incorporation of technology within 
home spaces or artefacts could raise social issues. Despite the usage of a relatively 
few sensors within the context-aware room their accommodation was not easy. 
Firstly, the specific allocation of sensors to artefacts has an implicit social factor. For 
instance, the positioning of beam-break sensors on the door frame is determined by 
WKHFKLOGUHQ¶VKHLJKW+RZHYHUFRQVLGHULQJ WKH79VHW WKHVHQVRUFDQQRWJR LQ WKH
centre of the TV screen. Or if tagging radiators, we should think about how potential 
obstacles such as sofas could affect sensing. Secondly, cabling paths are difficult to 
conceal and methods of fixing sensors to artefacts can be highly intrusive. The 
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accommodation of the motion sensor at the centre of the room and the webcam in 
one of the corners raised issues of aesthetics and cabling paths. The existence of a 
centre light allowed the installation of the motion sensor, but cabling it to the host 
sensing board required the use of tape on the ceiling and walls. In the case of the 
webcam we had to place nails in the corner to create a point from which to attach this 
device. We reduced its weight by taking out the plastic holder and tapping cables to 
the wall. These issues reduced our options for replicating the aware room prototype 
into other houses. 
 
Social contexts 
Designing for and with people is important for domestic ubicomp experiences, but 
unfortunately difficult to achieve. Firstly, there are many different ways in which 
householders manage and run their homes, and each particular context might demand 
specific support. From the social studies with the PChCT there appear to be some 
fears about technology, and parents are concerned about being shifted out of their 
parental role. Nurturing children within different cultures is also relevant. We 
identified parents who argued against using technology; others for whom low levels 
of supervision with the PChCT meets their needs; and parents who wanted to be 
aware not only of proximity to artefacts but also environmental measurements that 
might make awareness and collaboration more precise. 
 
Secondly, there are unexpected events that might be difficult to address. For instance, 
simple activities such as the pulling/pushing of a pushchair give rise to ambiguous or 
uncertain events in the beam-break sensors. The re-arrangement of the sofas can 
obstruct the performance of the proximity sensors. Additionally, ways of attending to 
household work within different cultures ± such as the drying of clothes using 
radiators, which obstructed the proximity sensors. Other significant changes might 
include the upgrading or replacing of artefacts ± a new TV set or a more comfortable 
armchair, for example. 
 
Finally, within chapter four we described our initial ambitions to deploy sensing 
technology in both the living room and the kitchen. However, technical, physical and 
aesthetic issues limited this implementation. Because of the small dimensions of the 
kitchen, the ambiguity from proximity sensors was considerable: there were always 
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close objects reflecting outside illumination changes (caused especially by changes 
in the weather). The motion sensor was also more exposed to thermal variations due 
to the activity occurring within the kitchen. 
 
Beyond doubt aesthetic issues are present in any attempt to move pervasive 
technology into the home. The seamless integration of technology with the everyday 
activities therefore represents a huge challenge for domestic ubicomp designs. 
8.4 Acceptability of the design framework 
The design of context-aware experiences for domestic settings is challenging. 
/RFDWLRQ DQG XVHU¶V DFWLYLW\ DUH WZR LPSRUWDQW HOHPHQWV WKDW GHWHUPLQH WR VRPH
extent the quality of ubicomp collaboration, but the challenge is to accommodate 
sensing technology with a minimum disruption of living spaces. In the previous 
section, we discussed some of the technical and social issues addressed along the 
implementation of the design framework proposed in this work, and in particular 
ZLWKWKHLPSOHPHQWDWLRQRI WKH³&RQWH[W-$ZDUH5RRP´&$5RRP). This section is 
included as a reflective evaluation of the design framework as a whole, which may 
offer insights to the extent to which its utility can be projected to the design of other 
domestic ubiquitous computing experiences. We first present the rationales 
underlying our design framework, and then discuss whether the approach suggested 
by our framework to the management of the social-physical and the social-digital 
contexts can be perceived as acceptable. 
8.4.1 The rationales 
We argued that previous domestic experiences with ubicomp technology overlooked 
the social context of human activity within living settings, and that there is an 
overuse of the designer criteria to lead the design and implementation of HCI 
experiences within the home. Others [DRXULVK µ@ DUJXH WKDW VRPHFRQWH[W-aware 
designs have considered a static human behaviour and that computation has not been 
made sensitive and responsive to its setting. Thus, although the home of the future 
considers the support of WKH LQKDELWDQW¶V HYHUyday activities, we cannot take for 
granted that proactive systems will always fit into the nature of social spaces of 
WRGD\¶VKRPHV.  
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Our framework suggested that the exploration of novel applications of ubicomp 
technology for the home should take a careful consideration of the intersection of 
physical, social and digital contexts. We noted from the literature that ubicomp 
applications do not often take into account the management of these three contexts to 
build up less obtrusive user experiences; Some [2XODVYLUWD µ@ DUJXH WKDW IHZ
ubicomp applications have succeeded, because use scenarios have not been based on 
holistic understanding of society, users, and use situations. Our design framework 
specifically assumes that it is the social context of human¶V EHKDYLRXU ZLWKLQ WKH
home which should lead the design of technology-based collaborative systems. 
 
The framework was built then upon the consideration of the following premises: 
 7KHIUDPHZRUNFRQVLGHUVWKHGHVLJQRIXELFRPSH[SHULHQFHVLQWRGD\¶VKRPHV 
 The framework considers the design of domestic experiences for everyone, 
though the underlying motivation focuses on the support of families with young 
children. 
 The framework supports the design of location- and context-aware collaboration, 
information from which is meant to be unobtrusively collected.  
 The framework explicitly includes the user participation to adapt collaboration. 
 
The next sections discuss the acceptability of the management of these contexts - 
physical, social and digital. 
8.4.1 The management of social and physical contexts 
The movement of a large scale of pervasive technology into the home brings 
valuable opportunities to support householders, but also increases technical and 
social issues. We argued that if technology seeks to find a place within everyday 
domestic environments it first needs to be accepted by or negotiated with users. Our 
framework explicitly considers social factors of living spaces as an important issue 
ZKHQ DFFRPPRGDWLQJ FDQGLGDWH WHFKQRORJ\ ZLWKLQ WKH WRGD\¶V DFFidentally smart 
KRPH >(GZDUGV *ULQWHU µ@ ,W LV NQRZQ WKDW WKHUH LV QRW DQ LQIUDVWUXFWXUH IRU
SHUYDVLYHWHFKQRORJ\LQWRGD\¶VKRPHVDQGWKDWWKHKRPHRIWKHIXWXUHLVVWLOOTXLWH
far from the reality. It is relevant, therefore, to take into account issues of physicality 
of living spaces. 
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Technology and social issues will be more remarkable when collaboration target 
healthy families. We argue that this group of householders can be very sensitive 
about the degree of collaboration and the intrusion of technology. For example, 
>'RXULVK µ@ DUJXHV WKDW WKH IDPLO\¶V EHKDYLRXU LV G\QDPLF DQG WKDW XELFRPS
technology can have an important impact on the family everyday activity.  
 
The implementation of the ubicomp tool to support parents at the home showed that 
technology not only can affect the aesthetic of physical spaces but also the culture 
activities that shape the home. For instance, we were politely asked to remove 
sensing technology from the cupboard doors. This manifestation of how technology 
can affect domestic activity was also clear with the sensor attached to the radiator 
which was sometimes blocked with clothes. There are also other experiences from 
which householders have raised issues about the potential danger that the installation 
of pervasive technology can represent for young children or even pets [Beaudin et al, 
µ@ 
 
Thus, our framework can be used to point out that the dynamics of the human 
activity is an important element when deciding what, where and how technology is 
moved to the domestLFHQYLURQPHQW)RULQVWDQFHWKHLPSOHPHQWDWLRQRID³KD]DUG-
IUHH´ URRP DFURVV GLIIHUHQW KRXVHV KDV WR GHDO ZLWK LVVXHV RI SK\VLFDOLW\ RI EXLOW
resources and domestic activity.  
 
We can foresee, however, a downside for the strictly following of the framework 
regarding the accommodation of pervasive technology in the home. As argued 
SUHYLRXVO\ WKH FRQWH[W UHSUHVHQWDWLYHQHVV RI WKH LQKDELWDQW¶V DFWLYLW\ GHSHQGV RQ
sensing technology. Therefore, constrained sensing environments can compromise 
the implementation of potentially domestic collaboration, as discussed in the next 
section.  
8.4.3 The management of social and digital contexts 
The framework considered two approaches designers can use to determine the 
collaboration of domestic ubicomp systems. The first is in regard with the 
exploration of the potential implementation of aware services and their social impact 
within the everyday activities. The second is in regard with the user participation 
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within the runtime of a system to adapt collaboration. That is, our framework 
remarks that context representativeness, and hence collaboration, should be pertinent 
WRSHRSOHEHKDYLRXUUDWKHUWKDQWRVHQVRUVLJQDOV>2XODVYLUWDµ@ 
 
Different users needs different level of collaboration 
The behaviour and diversity of householders are importance elements to design 
FROODERUDWLYH VHUYLFHV $V DFFRXQWHG E\ >&UDEWUHH 5RGGHQ µ@ XELFRPS GHVLJQV
should take into account individual needs. Our framework goes a step further and 
suggests that instead of tailoring services, but provided that technology has addressed 
issues of physicality, systems should offer adaptive collaboration. Information from 
the sensing layer should be maximized, different approaches should be implemented 
and users can decide which services and which degree of collaboration meet their 
current needs. 
 
&RQVLGHU WKH VFHQDULR IRU WKH LPSOHPHQWDWLRQRI D V\VWHP WKDWRIIHUV ³KD]DUG-IUHH´
VSDFHVLQWKHKRPH7KDWWKHV\VWHPDOORZVXVWRWUDFNWKHXVHU¶VORFDWLRQDQGDFWLYLW\
from both the kitchen and the living room. That the context information allows us to 
be aware of situations such as: 
 8QH[SHFWHGXVHRIWKHKRPH¶VVSDFHV± bathtub, hallway, living and kitchen 
rooms. 
 Risky user interaction with artefacts ± fireplace, cooker, electric sockets, 
cupboards. 
 Hazard activity in the environment ± gas or liquids leak, extreme ambience 
temperatures. 
Different context-DZDUH VHUYLFHV FDQ EH LPSOHPHQWHG WR PDNH WKH KRPH¶V URRP
³KD]DUG-IUHH´ 7KHVH VHUYLFHV FDQ EH PDGH DYDLODEOH WR XVHUV EXW WKHQ WKH V\VWHP
should let the end user adapt the degree of collaboration that meets his/her current 
needs. For instance, the user might only want collaboration when the cooker is on but 
not from activity nearby the radiator. Before going to the next section which 
discusses how our framework includes user participation with ubicomp systems, we 
present how collaboration was implemented for our monitoring system.  
 
 193 
,QRXUV\VWHPWKHOLYLQJURRPZDVWKHNH\KRPH¶VVSDFHWREHDZDUHRIWKHFKLOG¶V
activity as parents often consider it the place in which the child behaves while the 
parent attends other of the household tasks. Although the activity-monitoring 
approach can be extended to the other homes, we realized that the collaboration 
implemented do not fully meet other parental needs. For instance, one of the parents 
who experience the system wanted collaboration with the monitoring of her child 
around most of the house spaces. This might be an indicator that inhabitants could be 
open to negotiate the incorporation of more pervasive technology if the benefit of 
collaboration is clear. This utility factor can also be clear if we want to use the 
activity-aware living room for the kitchen. For example, elder people might require 
from the tool not only support with the monitoring of the use of rooms but also 
automation resources to take control over artefacts and offer hazard-free spaces.  
 
Adaptation of collaboration 
The framework promotes designs that minimize interruptions with the everyday user 
activities. To that end, it suggests that collaboration must consider mobile people; 
that user interaction with the system should be free of complexities; and that user 
should be allowed to control proactive collaboration.  
 
Mobile collaboration is important because people can carry on with their everyday 
tasks. However, true mobile collaboration could imply the use of pervasive devices 
VXFK DV WDFWLOH GLVSOD\V RU VSHDNHUV VRPHWKLQJ KDUG WR DFFRPPRGDWH LQ WRGD\¶V
homes. Nonetheless, the suggested approach to offer a variety of collaborative 
resources ± visual, text-messages, sound and pictures ± seems to be respectful of the 
XVHU¶VGRLQJV$OVRDQGDVVXJJHVWHGE\WKHIUDPHZRUNLQWHUDFWLRQZLWKWKHV\VWHP
must be without difficulties if we want to minimize fears of ubicomp collaboration 
[Meyer, RakotonLUDLQ\µ@ 
 
Our framework recognizes that people have the ability to lead meaningful lives 
>2XVODYLUWD µ@ DQG WKHUHIRUH LW FRQVLGHUV WKH XVHU SDUWLFLSDWLRQ ZLWK XELFRPS
systems to negotiate the degree of collaboration that meets their current needs 
>%URGHUVHQ.ULVWHQVHQµ@ 
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We believe that the approach used to provide resources to adapt collaboration from 
the CARoom can be extended to any other ubicomp domestic system. Users could 
disconnect bedrooms from the activity-aware system; or they could also define which 
particular space or artefact within the room they want to receive collaboration from; 
or they could configure how often they would accept collaboration (interruptions) 
from the system. The framework also suggests that users should also be allowed to 
FRQILJXUHWKHVHQVLQJOD\HUZKLFKZHQRWHGLVKDUGWRDFKLHYHLQWRGD\¶VKRPHV 
 
Utility versus socially ³acceptable´ designs 
Our framework wants to support a better humanistic strategy, instead of technology-
driven, to design technology-EDVHGH[SHULHQFHVLQWRGD\¶VKRPHV+RZHYHUWKHUHLV
still a debate about whether the utility of ubicomp services could overcome our 
concerns about the integration of pervasive technology into the domestic context.  
 
More sensing technology could mean: more environmental information, higher level 
RIWKHV\VWHP¶VDZDUHQHVVDQGSHUKDSVWKHHQKDQFHPHQWRIFROODERUDWLRQ 
 
Sensing information ± this could help to have a more accurate representation of the 
user activity and his/her surroundings. For instance, sound, light, temperature, and 
other environmental information, can be used to get a clearer representation of not 
RQO\KRZEXWDOVRZK\SHRSOHXVHKRPH¶VVSDFHV,VLWZDUPWK",VVRPHRQHOLVWHQLQJ
to music while exercising or cooking? Additional sensing technology can help to 
have a larger coverage of monitoring. One of the parents who experienced our 
activity-aware system had would like to extent the monitoring of her child to other of 
the house spaces. 
 
Context awareness ± richer contextual information helps to increase the reliability of 
WKH V\VWHP¶V FROODERUDWLRQ :H FDQ VHH IRU LQVWDQFH WKH UHGXFWLRQ RI WKH
interruptions to the user activity if the system is able to improve its reasoning of the 
degree of danger that the environment or the artefact might represent for the 
individual. Thus instead of just reporting that the person is close to a potentially 
hazard source, the system can discern whether there is a potential danger because the 
cooker is on, the water in the pot is boiling, and the child is playing at the very 
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proximity. This context of use was also expressed by one of the participants who 
experienced our activity-aware system.   
 
System collaboration ± besides the potential opportunity of offering mobile 
collaboration in the home, we might also consider agreed proactive collaboration. 
&RQVLGHUWKHVFHQDULRRIWKH³KD]DUG-IUHH´NLWFKHQDQGLQZKLFKWKHSDUHQWFRQILJXUHV
the system to take action on her behalf if the parent did not respond to the second 
alarm. In that situation and if the child is detected playing in the kitchen then the 
system can decide to lock the cupboard doors. 
 
In summary, there is no doubt that the research community is being benefited with 
H[SORUDWLRQV RI QRYHO DSSURDFKHV WR HQJDJH KRXVHKROGHUV¶ LQWHUDFWLRQV ZLWK
technoloJ\ +RZHYHU ZH EHOLHYH WKDW LQ WRGD\¶V KRPHV WKH VRFLDO DFFHSWDQFH RI
ubicomp systems is constrained not only by the quality of its collaboration but also 
by the self-respect of the social context and as such, our design framework suggested 
an holistic approach to design pervasive experiences that take into account the 
impact with the ecology of the home.  
8.5 Future work 
The design and exploration of domestic ubicomp experiences is a fertile research 
area. Location-based and context-aware systems are two of the areas that need to be 
IXUWKHU VWXGLHG LQ RUGHU WR DFKLHYH UHOLDEOH ³VPDUW´ FRQWH[W-aware collaboration. In 
these terms, both the Context-Aware Room (CARoom) and the parent-child 
companion tool (PChCT) can be enhanced to improve their social support. 
 
One avenue of improvement is to explore further levels of awareness using two 
approaches. The first approach is to explore whether or not higher levels of 
awareness might be possible if processing sensing data using learning-based 
algorithms that account for environmental factors when processing the sensor data. 
That is, we already identified and characterized how sensing performance is 
influenced by elements such as temperature and illumination, and thus we might use 
that information to train an algorithm to take into account such environmental 
FKDQJHVZKHQ LQIHUULQJ WKHXVHU¶VDFWLYLW\7KLVPLJKWKHOS WR LPSURYH WKH OHYHORI
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awareness available in the current state of our ubicomp prototypes (CARoom and 
PChCT). 
 
The second approach is to collect or derive activity data from artefacts ± for instance 
whether the fire is on or not ± and to combine this with the existing CARoom data in 
order to explore more nuanced collaboration with parents. For example, some results 
from the social studies indicate that parents might want to reduce interruptions from 
the system if there is a low likelihood for a child to be at risk, i.e. improved 
reasoning about desired awareness. 
 
Another level of improvement specifically for the PDA user-interface is the 
incorporation of a lightweight replay tool that would allow parents to replay 
LQIRUPDWLRQ WKDW PLJKW KDYH EHHQ VDYHG ZLWKLQ WKH GLJLWDO DOEXP RI WKH FKLOG¶V
activities. There are two motivations here: one to identify services that might 
integrate this new collaborative service ± for instance, statistics of the evolution of 
WKH FKLOG¶V H[SORUDWLRQV DURXQG WKH KRPH VSDFH RU WLPH VSHQW LQ IURQW RI WKH
television; and the other to identify whether or not these kinds of services would be 
accepted. For instance, how often would parents look at the photo album to review 
UHWURVSHFWLYHO\DFKLOG¶VGHYHORSPHQW" 
 
Finally, together with other research fields such as HCI, ubicomp and pervasive 
computing can contribute to the standardization of communication protocols that 
could improve the design of adaptive context-aware systems. For instance, a scenario 
could be considered in which every artefact and appliance integrates its own sensing 
technology and has a socket to connect a wireless dongle to link the artefacts with the 
host computer. All a householder would have to do is to attach the wireless 
communication device to socket of the artefact that they want to be aware of, i.e. the 
user builds its own context-aware environment. The middleware system in the host 
computer detects the new DUWHIDFWV¶UHTXHVWDQGUHJLVWHUVLWVVHQVLQJFDSDELOLWLHV)RU
H[DPSOHWKHDYDLODELOLW\RIWKHFDUERQGLR[LGHVHQVRU¶VGDWDFRXOGEHUHJLVWHUHGZLWK
the sub-system that is aware of the household safety. Using this new sensing 
capability the system adapts its level of awareness to control, for example, the air 
TXDOLW\LQWKHURRP$WWKLVSRLQWZHPLJKWEHLQDSRVLWLRQWRFODLP³VPDUW´FRQWH[W-
aware collaboration. 
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APPENDIX A - THE CUPBOARD PROTOTYPE 
 
Additional information with regard to the implementation of our context-aware 
cupboard prototype, introduced in chapter one, is given in this appendix. 
 
The cupboard prototype is aware of the attempts of young children to interact with 
the cupboard when the parent is in a different room. Figure A.1 shows how we 
integrated sensing technology in a file cabinet to simulate the aware-cupboard 
prototype. 
 
 
Figure A.1 The aware cupboard prototype augmented with phidget technology 
We have also introduced the Equip Component Toolkit (ECT) [Greenhalgh et al, 
µ@which is used to process information and to explore the level of collaboration 
that can be offered to parents. Figure A.2 presents the ECT Graph Editor with the 
software components that comprise the cupboard prototype. In this we have the I/O 
software components that communicate with Phidget devices: PhidgetInterfaceKit 
(which connects to a touch and a light sensor), PhidgetRFID and Phidget Servo. 
Additional components are used to capture pictures (webcam), to record the 
cupboard events (clueContext) and to communicate with the user interface 
(FMRECT). The components highlighted with a thicker border are Java BeanShell 
components used to script some if-then rules to process context information for the 
aware prototype: 
 IDs ± map a RFDI tag with its person or object identifier. 
 ChildPermit ± is aware of whether or not the parent grants permission to the 
child. 
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 IFK ± uses the door and child-permit states to flag if the access to the 
cupboard seemed to be authorized. 
 doorCtrl ± last filWHULQJSURFHVVEHIRUHGHFLGLQJWKHGRRU¶VVWDWH 
 KuseEnv ± flags the interaction with the cupboard and therein signalling the 
recording of activity. 
 trackChild ± each time we verify the child identity the webcam takes a 
picture. 
 
Figure A.2 ECT Graph Editor and software components of the cupboard prototype 
With the definition of these parameters we can explore two scenarios: 
1. The parent touches the sensor, the ID is verified, doorCtrl triggers the 
servomotor, and the door is opened. This activity is recorded. If the parent 
uses some of the cupboard ³stuff´ , the ID is again verified ± as a double 
check that it is not the child who attempts to interact with the cupboard; if not 
the activity is recorded. The parent touches the sensor, the door is closed. 
 
2. The child touches the sensor, the ID is verified, permission is rejected, and 
the request is not processed further, but recorded. The parent is monitoring 
the cupboard activity using its UI, he decides to let the child interact with the 
cupboard and an event is sent to the system. The parental request is identified 
and attended; the cupboard door is open. 
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These aware scenarios for the cupboard prototype highlight the importance of two 
different but interrelated abstraction levels: one for sensing technology and the other 
IRU WKH V\VWHP¶V DZDUHQHVV ,W LV QRW a new idea that designers should distinguish 
EHWZHHQ WKHVH WZR OHYHOV RI DEVWUDFWLRQ >6DOEHU HW DO ¶], [6FKPLGW HW DO ¶],  
[Huebscher and McCann µ], but the problem seems to be associated with the 
implementation of general approaches to account for different social contexts, e.g. 
parental needs. With regard to the sensing layer of our context-aware cupboard we 
may ask, for example, whether illumination levels of different households might 
require technical assistance to adapt individual sensing levels, or whether the 
implementation of complex systems are worthwhile, e.g. the gate reminder prototype 
>.LPHWDOµ@ 
 
With regard to the awareness implementation we need to consider how to design 
easily understood interactive interfaces ± for instance, the association of a RFID tag 
with a person¶VQDPH A designer can easily implement this but users would find it 
difficult to understand. 
 
In summary and to complement arguments given in chapter one, we could argue that 
not only the accommodation of pervasive technology in domestic settings, but also 
the processing of the sensing information and the conveying of meaningful 
collaboration to end users, are relevant elements to take into account when designing 
XELFRPSH[SHULHQFHVIRUWRGD\¶VKRPHV 
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APPENDIX B - EXPLORATION OF SENSING 
TECHNOLOGIES 
 
The domestic ubicomp tool designed to support parents with the supervision of 
FKLOGUHQ¶V DFWLYLWLHV FRQVLVWV RI the Context-Aware Room (CAR) and the Parent-
Child Companion Tool (PChCT) prototypes. The aim of the context-aware room is to 
JDWKHU VHQVRUV¶ GDWD IURP WKH SDUHQW-child activity whereas the PChCT is the tool 
used by the system to deliver information and by the user to interact with the system. 
This appendix is focused on describing how sensing capabilities for the gathering of 
context were explored and how that activity information was processed to implement 
WKHV\VWHP¶VFROODERUDWLRQ. 
 
The context-aware room first identifies whether the parent is not in the same room 
with the child and, second, it identifies proximity between the child and artefacts. 
This information is then processed to report to parents about whether or not the child 
might be exposed to a hazard source. From here, we draw three different levels of 
context awareness: location at room level, location at artefact level and activity at 
artefact level.  
 
Three basic sensing technologies were selected for the context-aware room 
prototype: beam-break, motion and distance sensors. Beam-break sensors were used 
to get context at the door level; a motion sensor to sense activity in the middle of the 
room; and distance sensors to gather proximity information in relation to artefacts. 
The next section therefore explores each of these sensing technologies. 
 
Infrared beam-break light sensor and door boundaries 
The off-the-shelf Infrared Beam Break Sensor, IRBBS, is a binary device used often 
as the trigger to alarm systems, figure B.1. We decided to use this device because its 
stronger signal, compared to the Phidget infrared distance sensor, gives us less 
concern about the sensing distance, and also because it allowed us to detach the IR 
diodes which facilitates its installation. One sensor was located at 40 cm height and 
the second at 150 cm height up the door frame; the height for the sensor location was 
based on the child growth chart, which considers children between 1 to 3 years to be 
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in between a height of 35 to 60 cm. Information from both sensors helps to identify 
adults from children, and also to confirm if adults are leaving or entering to one of 
these rooms. 
 
 
Figure B.1 Infrared Beam Break sensor used to get location context at room level 
Using the binary information from the beam-break sensors and the time relationship 
between the timestamp of two sensors, it is possible to define the potential events 
that might have been triggered by either adults or young children. Table B-1 shows 
binary events from beam break sensors (S1, S2) and their expected time relation 
(Ts1, Ts2). Ts1 and Ts2 are the timestamps of S1 and S2 respectively. The hyphen 
XQGHUWKH³(YHQW´FROXPQLQGLFDWHVWKDWWKHVHQVRUKDVEHHQLQDFWLYHIRUVRPHWLPH 
Event Event Output Timestamp_relations* User event 
S1 S2 Entrée Ts1 > Ts2 Adult entering to a room 
S1 - * Ts1 << Ts2 Extraordinary event 
- S2 Entrée/Exit Ts1 >> Ts2 A child crossing the frame door at any 
direction 
S2 S1 Exit Ts1 < Ts2 Adult exiting a room 
Table B-1 Output events from beam-break sensors 
³!´ ³greater than´ ³!!´ ³PXFKJUeDWHUWKDQ´ 
 
For example, the sequence S1 Æ S2 or S1 Å S2 implies events from an adult, as 
young children can, in theory, trigger only S2. The occurrence, in particular, of a S1 
event is considered as undefined or extraordinary. 
 
We explored beam break sensors to observe their performance, figure B.2 and B.3; 
for both figures the y-axis represents time in milliseconds and the x-axis represents 
the events. In both figures we can observe that the sequence of cross (+) and 
GLDPRQGV¸DQG WKHLURYHUODSSLQJ LVDQ LQGLFDWRURIYDOLGHQWHULQJOHDYLQJHYHQWV
This very close time period between neighbours might be used to identify events 
from adults. So if S2 follows a S1 event we know that Ts1>Ts2, and if S1 follows S2 
Ts2>Ts1, as stated in table B-1. 
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Figure B.2 Uncertain events between periods of time without sensing activity 
However, figure B.2 shows that some uncertain events might appear when there are 
breaks of sensing activity. These periods of inactivity might occur when parents 
leave the kitchen and return to it some time later. We can observe that there is a 
sequence S2 Æ S1 but for which Ts1<<Ts2. This is an indicator that the S2 
neighbour is the previous S1 event and not the one that follows. 
 
Figure B.3 Child and unexpected events 
Figure B.3 shows the beam break sensor performance when simulating child events 
¸DQGXQH[SHFWHGHYHQWVVHQVRUDQGUHVSHFWLYHO\:HPRYHGDVWLFNXSDQG
down to trigger sensors. We realized that Ts1>>Ts2 and therefore we could use this 
time relation to discriminate unexpected events. With regard to child events we could 
again verify whether there are close neighbours and if not, then, to wait for the next 
event. 
 
The problem therefore is determining the threshold time for the processing of 
neighbour events. To calculate this, we ran a two-day test to analyze the statistical 
distribution of the neighbouring delta times, elapsed time between consecutive events 
(figures B.4 and B.5). 
 
 
B 
 
 
A 
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Figure B.4 3UREDELOLW\GHQVLW\GLVWULEXWLRQRIWKHQHLJKERXUV¶GHOWDWLPHRQGD\RQH 
Observing activity from both days, we recognise there are two distributions, one for 
ORZGHOWDYDOXHVįWDQGWKHRWKHUIRUODUJHGHOWDYDOXHVǻWįW
VFRUUHVSond to times 
IURPHQWHULQJOHDYLQJHYHQWVZKHUHDVǻW¶VDUHIRUUHVXPLQJDFWLYLW\DIWHUSHULRGVRI
LQDFWLYLW\+RZHYHUZHPXVWEHDZDUHWKDWFKLOGHYHQWVDUHOLNHO\WRKDYHǻWYDOXHV
as these are spared events. 
 
Figure B.5 Probability density distribution of the neighbours¶ delta time on day two 
We used values around the inflection point, the joint point from both distributions 
(marked with Rt), to use a classification algorithm to identify the user events shown 
in table B-1. There are two tasks to be carried out by our classification algorithm. 
The first task is to identify individual (child or extraordinary events) or composite 
events (parents¶ events); this is done comparing the timestamp of two consecutive 
events. The second task is to identify the order of the events occurrence to identify 
the kind of event (entry/leave), for parents in particular.  
 
Considering Tsnt0 as the timestamp of an event occurring at t0 and Tsnt as the 
timestamp of an event occurring at time t, we can state that if |Tsnt0 ± Tsnt|  Rt, 
events¶ delta time is less or equal than the reference delta, then there is a composite 
event for these two sensors. On the contrary if |Tsnt0 ± Tsnt| > Rt, events¶ delta time 
is grater than the reference delta, then one of the events could be an individual event. 
įW 
ǻt 
ǻt įW 
Rt 
Rt 
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Similarly, we can explore which sensor was triggered at time t0 and which at time t to 
identify their sequence and thereby determine whether there is an entry/exit or a 
child/extraordinary event.  
 
With the output from the classifier we count the number of mistakes to decide the 
RSWLPXPǻW:HFRPSDUHWKHRXWSXWVIURPWKHFODVVLILHUZLWKWKHSLFWXUHVWDNHQE\D
webcam each time an event happens. This approach allows us to identify with over 
90% of accuracy, parents and child activity at the door level, and thereby to infer 
whether the child is alone within the context aware room. 
 
Once we identify adults from children, we can monitor activity within the context-
aware room. The first element to sense activity is the motion sensor, which is 
explored next. 
 
 
Figure B.6 GLOLAB technical notes to the PIR325 
Motion sensor and activity in the centre of the room 
This pyroelectric (PIR325) device is advertised as useful, for instance, to trigger 
lights, alarms or a CCTV in security systems. Figure B.6 shows the phidget motion 
sensor. This sensor detects infrared radiation from objects in movement and a signal 
is output above DQGEHORZDUHIHUHQFHSRLQW§; this is the stable value when 
there is no movement. Sensing therefore when the output signal rises or drops out of 
the reference is sufficient to detect activity. For this device we wanted to identify not 
only presence around this device but also direction of movement, which is useful to 
WUDFNWKHFKLOG¶VDFWLYLWLHV 
 
We therefore explored the PIR sensor performance from an installation done at the 
home. This aimed to identify whether sensing data can be used to infer the direction 
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RI WKH FKLOG¶V DFWLYLW\ 7R WKDW end HLJKW XQLGLUHFWLRQDO XVHU¶V PRYHPHQWV ZHUH
recorded. Figure B.7 shows how the unidirectional movements were simulated. 
 
Figure B.7 Paths used to collect sensor motion activity 
For each of the unidirectional movements twenty samples were recorded. From 
figures shown below, we will observe the way sensing data varies with most of the 
unidirectional movements. The apparent exception regards movement from the 
kitchen door to the TV. Although it was not implemented within the context 
processing of our aware room prototype, we believe that at some point this 
information could be useful to track the chilG¶VDFWLYLW\ 
 
Figure B.8 Sensing data from the heater to the window 
 
Figure B.9 Sensing data from the window to the heater 
Window 
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Figure B.10 Sensing data from the sofa to the fireplace 
 
Figure B.11 Sensing data from the fireplace to the sofa 
 
Figure B.12 Sensing data from the kitchen to the TV set 
 
Figure B.13 Sensing data from the TV set to the door of the kitchen 
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Figure B.14 Sensing data from the door of the hall to the toy box 
 
Figure B.15 Sensing data from the toy box to the door of the hall 
We discarded this use of the motion sensor to infer direction because of the reduced 
angle of view available for sensing movement, only 10 degrees. The sensor was 
installed in the centre of the room at 192 cm from the floor; it gives us a field of view 
33.6 cm diameter at the floor level ± one meter height from the floor the sensing area 
is reduced to approximately 16 cm diameter. It seemed therefore that the motion 
sensor sensitive area is too small when we consider that there is still a large area 
which is uncovered by any sensor, as presented in chapter four. 
 
The other element is that the patterns of sensing signal shown through figures B.8 to 
B.15 come from established paths and it is not clear whether people would use these 
particular paths of activity. 
 
There are others elements that seemed to constrain the exploitation of this sensing 
data to identify direction of movement (such as the room temperature) and the 
specific orientation of the motion sensor in order to get the patterns of data depicted 
above. All of these factors led us to decide to use the motion sensor as a binary 
sensor alone to consider the presence of people. 
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The next sensing element refers to distance sensors which aim to collect location and 
activity at artefact level. 
 
Proximity sensor and activity at artefact level 
If the system needs to be aware of the user¶V whereabouts and of the potentially 
hazardous environments, it needs to know the proximity between the child and the 
home artefacts. We explored the sensing capabilities of a phidget distance sensor. 
This infrared-based device senses objects up to around 80 cm as shown in figure 
B.16. 
 
 
 
Figure B.16 Phidget sensor (left), GP2D12 Sharp infrared sensor output characteristics (right) 
 
7KH SKLGJHW GHYLFH VFDOHV WKH *3' 6KDUS LQIUDUHG VHQVRU¶V RXWSXW E\ WZR LH
output voltage goes from 0 to 5 volts. 
 
Laboratory tests shown that this device can sense objects as close as 7 cm and as far 
as 130 cm. However, it was also found that some environmental factors can affect 
the sensing performance. Figure B.17 shows only the range from 40-110 cm as a way 
of illustrating how reflective characteristics of an object can add some noise to 
sensing data.  
 
Figure B.17 can be used to distinguish two elements present when different reflective 
surfaces are behind the sensing area, which affect the implementation of the V\VWHP¶V
collaboration. 
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Figure B.17 Variation of distance sensor output regarding reflective objects 
Firstly, objects which are low reflective will indirectly generate an unstable sensing 
signal. We could go further in considering sensing ambiguity if we take clothes and 
walls colours into account; or we could consider window size or the type of blinds or 
curtains used in the home. By accounting for all of these factors of the domestic life, 
we could consider the complexities of processing context information for this type of 
sensor. We could state that any change with the environmental illumination in the 
room will influence the performance of the phidget distance sensor.  
 
6HFRQGO\ WKHGLUHFW XVHRI WKH VHQVRU¶VRXWSXW PLJht be not enough to collaborate 
with parents. On the one hand, the 40 cm distance between a child and an artefact 
might generate different voltage levels (see figure B.17). We might need to train a 
system for all of the illumination issues to identify a reliable distance-voltage 
relationship. On the other hand, we were not sure that parents might be interested of 
receiving reports from the system of every little movement of their child as it might 
not represent a significant change in space ± for example, it might be the case that a 
child is stretching out at the same place, and while doing that one of his/her arms is 
sensed closed to the artefact. These factors again made us aware of the level of 
ambiguous collaboration that could be gathered from this sensing technology. 
 
To manage this uncertainty, we therefore decided to incorporate within the PChCT 
tool a configuration parameter with which users could interact in order to define 
sensitivity for this context-collection. In addition, rather than managing changes in 
centimetres we used the concept of aware areas. Three areas are considered: general, 
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alert and warning areas. The warning area is given by the closest distance allowed by 
the phidget sensor; from figure B.16 we identify that it is around 10 cm (curve peak), 
and the upper limit for the general area is given by the maximum distance this sensor 
can achieve. The user participates by defining the alert point which in turn separates 
the general and the warning areas (see figure B.18 below): 
 
Figure B.18 The aware parameters and the aware areas definition 
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APPENDIX C - PANEL SURVEY RESOURCES 
This appendix sets out the material used for the PChCT group study, and also the 
SDUHQWV¶UHVSRQVHVWRWKHRSHQTXHVWLRQ 
 
Leaflet used to call for participants 
 
 
Figure C.1 Leaflet used to invite parents to participate in the panel survey 
 
The survey questionnaire 
Can technology support parents? 
 
(introduction section) 
The information gathered here is with the sole interest of identifying the strengths and 
ZHDNQHVV RI WKH ³3DUHQW-&KLOG &RPSDQLRQ 7RRO´ 3&K&7 7KH PRWLYDWLRQ EHKLQG WKH
system is the monitoring of young children, as newborn to under 5 are found to have the 
highest rate of domestic accidents. 
 
Your feedback is very helpful for future improvements to our designs and we really 
appreciate your participation. 
 
Please tell us the age of your child (or of the youngest child if more than one): 
(child section)                     ________years / _______months 
 
(main section) 
For each of the following questionsSOHDVHWLFN¥WKHFORVHVWFDWHJRU\WR\RXURSLQLRQ 
Parent-Child Companion Tool Strongly Disagree Disagree Undecided Agree 
Strongly 
Agree 
Very active children are the ones that often 
undertake risky activities 
     
Parents often need to keep an eye on very 
DFWLYHFKLOGUHQ¶VDFWLYLWLHV 
     
Monitoring tools can help parents to      
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VXSHUYLVHFKLOGUHQ¶VDFWLYLWLHV 
Young children like to explore almost 
everything 
     
The tool helps parents with supervising 
young children 
     
The tool can help me identify when the 
child is close to potentially hazardous 
artefacts 
     
When my child visits the GP I usually 
NQRZZKDWWKHVRXUFHRIWKHFKLOG¶VSDLQLV 
     
+DYLQJDUHFRUGRIWKHFKLOG¶VGHYHORSPHQW
is a good idea 
I wish the tool could record the first 
experiences of my child e.g. crawling or 
walking 
     
Collaboration offered by the tool can 
support me looking after the child 
Collaborative services ( text, space-view, 
sound and images) meet all of my needs 
for the monitoring of the child 
     
The identification of the aware levels 
(general-activity, alert and warning) is 
clear when using sound collaboration 
When I am cooking my child is often in a 
different room 
     
Aware levels (general-activity, alert and 
warning) are easy to understand when 
using the space interface 
,ZLVKWRPRQLWRUWKHFKLOG¶VDFWLYLWLHVLI
the child is in a different room 
 
(likes section) 
For each of the next statements use the following scale to give us your opinion about some of 
WKHWRRO¶VFKDUDFWHULVWLFV 
Less liked  liked  High liked 
1 2 3 4 5 
 
Collaborative interfaces 
Space interface 1 2 3 4 5 
Events interface 1 2 3 4 5 
 
Collaborative services 
Text messages 1 2 3 4 5 
Room-view/spatial location 1 2 3 4 5 
Sound 1 2 3 4 5 
Room-picture 1 2 3 4 5 
 
Aware services 
On-demand 1 2 3 4 5 
Digital-album 1 2 3 4 5 
Activity-aware 1 2 3 4 5 
 
(open section) 
Finally, could you tell us your views about using these types of tools WRPRQLWRUFKLOGUHQ¶V
activities. Would you use one yourself? 
Why?_______________________________________________________________ 
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3DUHQWV¶UHVSRQVHVWRWKHRSHQTXHVWLRQ 
Responses &KLG¶VDJH (months) 
I would consider using one but I'm not convinced that it is as safe as being with your 
children NA 
Seems very good to prevent my child from injuring himself seriously 8 
Possibly would dependant on expense. May use some of it more than others. I like the 
idea of monitoring hearing and other obvious dangers to make my life easier 11 
NA 12 
Undecided about use. I would definitely welcome an alert for dangerous areas (ie fire), 
but this would not replace general healthier safety awareness or vigilance that parents 
should be undertaking anyway. I would not be happy having my child for more than 
very short period in a different room & would try to ensure this room was child friendly. 
However, I could see it's use if the child accidentally strayed off to another area to alert 
the parent 
14 
May consider, although prefer to keep a closer eye on the child personally 16 
seems useful but not all the time 24 
Feels a bit big brother-ish - FRQVWDQWPRQLWRULQJRIDFKLOG¶VDFWLYLWLHVPD\PDNHPHD
nervous wreck! 26 
NA 27R9 
Not for me - I found it hard to leave my daughter with an adult other than myself. So, I'd 
find it hard to put trust on a computer system - however if I had a large family I would 
consider it 
27R10 
I think they are roughly useful for anyone with small children but particularly in certain 
situations such as - more than 1 child, children with special needs, day-care settings, etc. 
I would probably use this but would need to know more about it + see it in operation. 
29 
I will happy to use such tool to maybe sure my child is safe 31 
Maybe Although some children do not leave parents alone to do anything and surely 
development might not be very useful in those cases 36
R13
 
I would use one as it would allow me to identify dangers and where exactly my child 
was in the room 36
R14
 
I would use one of the toolsLWLVKHOSIXOWRZDWFKP\FKLOG¶VDFWLYLWLHV 36R15 
It seems like an extremely good idea to allow you to supervise your children while 
doing other things to 40 
I think my child is old enough to play on her own, if we give her kind of warning 
beforehand she won't access or touch it, so I don't really want to use it 41 
No, by the time I would have pressed button I could go & check on my child, If my 
child was in another room my daily chores could wait to be with them or I would get 
them involved. They are a good idea but not for me 
46 
It is interesting to be able to monitor my child but feel I would end up constantly 
watching the monitor 50 
I would be paranoid all the time. You have to learn to trust your children. I would be too 
busy looking at the tool to do any housework. Your house should be safe enough for 
children to explore or you should keep them closer 
66 
Table C-1 Responses of parents to the open question of the panel survey 
5QUHSUHVHQWVWKHSDUHQW¶VFROXPQas given by figure 6.22 in chapter six section 6.4 
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Survey questions grouped by category analysis 
Parent¶s awareness of children activity (G1) ID 
Very active children are the ones that often undertake risky activities A 
Parents often need to keep an eye on veU\DFWLYHFKLOGUHQ¶VDFWLYLWLHV B 
Young children like to explore almost everything D 
:KHQP\FKLOGYLVLWVWKH*3,XVXDOO\NQRZZKDWWKHVRXUFHRIWKHFKLOG¶VSDLQLV G 
When I am cooking my child is often in a different room M 
 
3DUHQW¶VSHUFHSWLRQVRImonitoring tools (G2) ID 
0RQLWRULQJWRROVFDQKHOSSDUHQWVWRVXSHUYLVHFKLOGUHQ¶VDFWLYLWLHV C 
+DYLQJDUHFRUGRIWKHFKLOG¶VGHYHORSPHQWLVDJRRGLGHD H 
,ZLVKWRPRQLWRUWKHFKLOG¶VDFWLYLWLHVLIWKHFKLOGLVLQDGLIIHUHQWURRP O 
 
3DUHQW¶VSHUFHSWions of the PChCT monitoring tool (G3) ID 
The tool helps parents with supervising young children E 
The tool can help me identify when the child is close to potentially hazardous artefacts F 
I wish the tool could record the first experiences of my child e.g. crawling or walking I 
Information presented by the tool allows the identification of what is happening in the 
room 
R 
 
3DUHQW¶VSHUFHSWLRQVRIWKH3&K&7FROODERUDWLYHIHDWXUHV (G4) ID 
Collaboration offered by the tool can support me looking after the child J 
Collaborative services ( text, space-view, sound and images) meet all of my needs for the 
monitoring of the child K 
All of the available collaborative characteristics can make me trust the tool Q 
Continuous monitoring is something I would use most of the time T 
 
3DUHQW¶VSHUFHSWLRQVRIWKH3&K&7LQWHUDFWLYHIHDWXUHV (G5) ID 
I like it that the system allows me to change the configuration of the awareness levels U 
7KHUHTXHVWIRUWKHURRP¶VSLFWXUHLVHDV\WRXQGHUVWDQG V 
 
3DUHQW¶VSHUFHSWLRQs of the PChCT activity-aware service (G6) ID 
The identification of the aware levels (general-activity, alert and warning) is clear when 
using sound collaboration L 
Aware levels (general-activity, alert and warning) are easy to understand when using the 
space interface N 
$YDLODELOLW\RIWKHURRP¶VSLFWXUHKHOSVWRFODULI\WKHWKUHHGLVWLQFWOHYHOVJHQHUDO-activity, 
alert and warning) of the aware proximity P 
Aware levels are useful to identify risky activity S 
Table C-2 Survey questions grouped by analysis categories
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APPENDIX D - USABILITY STUDY RESOURCES 
This appendix sets out the resources used for the usability study, including the script 
followed during the interview section. 
 
The script 
 
Introduction 
First, I want to thank you for your previous participation. The information collected 
in the monitoring-activity session has been used to explore how designs of 
computational tools might support householders. In particular, we are interested on 
supporting parents with the monitoring of children when parents are attending 
concurrently other housework such as making beds, for example. Our general 
VFHQDULRLVWKDWWKHV\VWHPPXVWEHDZDUHRIWKHFKLOG¶VDFWLYLWLHVZKHQWKHSDUHQWLV
LQRWKHURIWKHKRXVH¶VVSDFHV7KDWLVZK\in the previous session, you were told to 
leave your child alone within the room, when possible. That helps us to simulate 
situations in which you and your child were in a different room. What we are 
assessing today, is the extent of which the tool might support you when doing the 
household ³FKRUHV´DQGFDULQJ\RXUFKLOG,QSDUWLFXODUZHZDQWWRKDYHDPHDVXUH
of the collaborative and interactive mechanisms used by the user interface, which is 
running on the PDA, to support you under the scenarios above mentioned. 
 
To undergo with the user-interface test we have structured the session in three 
sections. First, the introduction of the user interface characteristics and its 
capabilities. Second, the exploration of some of the available mechanisms to 
configure collaboration and interaction levels to the system. Finally, a short interview 
will be conducted to get feedback about your experience of receiving collaboration 
and interacting with the system. 
 
Introducing the system 
The system consists of three physical resources: sensors, a laptop and a Personal 
Digital Assistance (PDA), as shown in figure D.1. Sensors are used to obtain activity 
IURP WKH URRP¶V HQYLURQPHQW DQG WKLV LQIRUPDWLRQ LV FRPPXQLFDWHG WR WKH KRVW
computer (laptop). The host computer makes some reasoning on aware basis, and 
results are derived to the PDA, figure D.2. 
 225 
 
 
 
Figure D.1 A general representation of WKHV\VWHP¶VDUFKLWHFWXUH: technology, computer, user 
interface and end-user interactions 
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Figure D.2 Collaborative and interactive services offered to users 
 
System services 
7R KHOS SDUHQWV ZLWK WKH PRQLWRULQJ RI WKH FKLOG¶V DFWLYLWLHV WKH V\VWHP RIIHUV WKH
following services: digital-album, on-demand and activity-aware monitoring. 
 
* ³Digital album´ (monitoring at the background) 
In situations where parents seek to monitor the child but not be interrupted with their 
activities, they can use the digital-album option. This feature records any activity 
occurring within the room where the child is present, but does not send any 
FROODERUDWLYHHYHQWWRWKHXVHULQWHUIDFH,ISDUHQWVOLNHWRUHYLHZWKHFKLOG¶VDFWLYLW\
they could use a re-player tool either on the server side or on the mobile device. 
 
* ³Monitoring on-demand´ 
The system is running at the background on the server side but aware of any request 
made by parents about the most recent environmental activity. Thus, when parents 
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ask for an on-demand monitoring action, LQIRUPDWLRQ DYDLODEOH DERXW WKH URRP¶V
activity is derived to the interface from which the request was made. 
 
* ³$FWLYLW\-DZDUH´Fontinuous monitoring) 
This service allows parents to monitor their FKLOG¶VDFWLYLW\RQDFRQWLQXRXVEDVLV7R
help the system with the intrusiveness issues the user is allowed to define one of the 
three different levels of collaboration: general, alert and warning. Levels differs each 
other on the awareness level and, when used, the degree of collaboration of the tool 
to the parent is modified. In particular, it filters the amount of messages reaching the 
user-interface. As will be presented later, general, alert and warning levels are 
delimited areas in relation with the sensing capabilities. 
 
The selected service is processed by the system and the resulted reports are sent to 
the PDA. The text-based and the room-YLHZ3'$¶VLQWHUIDFHVDUHXVHGE\WKHV\VWHP
to inform the parent about aware activity occurring within the room. These interfaces 
then are the means used by the system to offer collaboration to the user. 
 
* Additional services 
There are, additionally, the media and the user-profile interfaces that complement the 
committed mechanisms for collaboration and interaction (figure D.3). The media is 
an auxiliary interface that the system uses to deliver the available image of the room 
in which the activity is taking place on request by the user. The user-profile interface 
is the resource the user can employ to select and configure the available services. In 
other words, it is here where interaction and collaboration levels for the system are 
defined. 
 
Using the interfaces 
Interfaces were designed in order to avoid complexities but also to maintain support. 
As observed from figure D.3, three interfaces are used to derive information and the 
user-profile interface can be used to interact with the system. 
 
* Room-view and text-based interfaces 
As previously stated, these are the two main interfaces used by the system to offer 
collaboration. Both interfaces have the same capabilities: 
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 Representation of activity: room-view uses coloured points to show the 
spatial location of the activity, whereas the text-based interface uses coloured 
messages. 
 0HGLDORDGHUWKHURRP¶VLPDJHDVVRFLDWHGWRWKHDFWLYLW\LVXS-loaded to the 
media interface touching twice on any section of the room-view interface. 
Within the text-based interface, an event must be selected followed by the 
highlight of the living-room message and the use of the show button. 
 Embedded sound: three different sounds are used to identify the three 
different levels of awareness. 
 
a) room-view b) text-based c) media d) user-profile 
Figure D.3 Available interfaces for collaboration and user interaction 
 
* The media interface 
:KHQUHTXHVWHGE\WKHXVHUWKHURRP¶VLPDJHDVVRFLDWHGWRWKHHYHQWLVXSORDGHG
to this interface. The image will be available for five seconds before the control is 
returned to the interface from the request was done. 
 
* The user-profile interface 
User interaction with the profile interface (figure D.4), allows the configuration 
for: 
a) monitoring services (described above) 
b) awareness levels for activity and its associated sound 
c) labelling of awareness artefacts (Living Room Stuff): which the user wishes 
to be aware of 
d) sensitivity level: helping the system to address sensing uncertainty 
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e) reference to the alert distance (threshold): the bound distance the user might 
be use for the activity awareness 
Figure D.4 The profile service interface and configuration parameters to adapt collaboration 
 
Figure D.5 shows the relationship between the alert-distance and the sensor-
sensitivity parameters in respect with the tagged appliance/artefact. 
 
Figure D.5 The system awareness 
 
For example, the configuration present in figure D.4 instructs the system to process 
environmental information, supplied by sensors, using the following criteria: 
a) be aware of activity occurring 60 centimetres or less in respect of 
b) the TV, fireplace or toy box, and radiator but only if 
c) the change between the previous and the current activity is at least of 10 
centimetres 
d) when reported to the PDA use sound to complement the aware event 
 
The interview 
 
So, first of all, how do you feel? 
 qQHUYRXV  qH[FLWHG  qJRRG  qWLUHG  
 
 
Warning distance 
signal  
sensibility 
General activity area 
Alert distance 
Alert area 
Warning area 
sensor 
appliance 
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Well, we are now in the last stage of the usability test, and for this, I need your 
feedback about using the PChCT. As explained at the beginning, the objective here is 
to explore how the current tool capabilities might fit the parent needs (in this case 
you), for the monitoring of the child activities. I must be clear here, that we are 
considering situations in which you are DWWHQGLQJ VRPHWKLQJ LQ D GLIIHUHQW URRP¶V
space than that used by the child. 
It must be said, too, that there are not wrong or right responses and, therefore, I 
would like to encourage you to feel free of exposing whatever your thoughts might 
be, views and experiences of using the tool. Those will help us to improve future 
designs. 
 
Interview/Questionnaire 
General 
What your feelings are after using the tool? 
Was there something you found interesting? 
Can you please tell me which was or were these things? 
Was there some did you like most? 
 qOD\RXWBBBBB  qLQWHUIDFHVBBBBBBB  qHPEHGGHGUHVRXUFHVBBBBBB 
 qXVHRIWKH3'$B  qUHTXHVWLQJLQIRBBBBB  qDZDUHOHYHOVIRUPRQLWRULQJBB 
 qBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
Is there something, from using the tool, you like less? Something that, perhaps was less pleasant or 
attractive? 
YES: can you tell me a little more about it? 
NO: using a 1 to 5 scale, being 5 highly liked, what is your score for each of the available interfaces? 
 
RM: XB: M: UP: 
 
Could you say a bit more about what your preferences are based on? 
 
Is there any difference between the two main interfaces, text-based and room-view? 
Considering the two main interfaces, could you mention some of the differences between them? 
Which of the two interfaces would you prefer to use? 
Monitoring 
Do you consider that the information offered by the system is useful? That is, does it meet the aim of 
being DWRROWKDWKHOSVZLWKWKHPRQLWRULQJRIWKHFKLOG¶VDFWLYLWLHV" 
 
Which are the monitoring characteristics do you so consider of help? 
 qPHVVDJHVBBBBBBB  q5RRPYLHZBBBBBBBBB  qVRXQGBBBBBBBBB 
 q6WXII-labelling_____  qPHGLDBBBBBBBBB  qBBBBBBBBB 
 qDZDUH-services_____  qDZDUH-levels:________  qBBBBBBBBBBBBBB 
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Considering only the two main interfaces, room-view and text-based, which of them do you consider 
LVPRUHXVHIXOLQWHUPVRIWKHLQIRUPDWLRQLWRIIHUVWRVXSSRUW\RXZLWKWKHPRQLWRULQJRIWKHFKLOG¶V
activities? 
 
 qURRP-view:_________  qWH[W-based:_________ 
 
Which characteristics of the __(liked interface)__ interface strengthen your preference? 
 
Using a 1 to 5 scale, being 5 highly liked, what is your score, for each of these two interfaces? 
Room-view  Text-based  
 
Which are the weak characteristics to the interface you like less? 
If response does not come, then 
What about WKHDFWLYLW\¶VUHSUHVHQWDWLRQ« 
Were the messages (visual or textual) reflecting what was occurring within the room? 
)RUH[DPSOHGRHVWKHUHGPHVVDJH³7KHFKLOGLVFORVHWRWKHUDGLDWRU´GHVFULEHWKHVLWXDWLRQWKDWWKH
child is within the warning area around the radiator? 
Do you consider that this tool might collaborate with you when doing the housework and caring the 
FKLOGDWWKHVDPHWLPH")RULQVWDQFHZKHQ\RXDUHPDNLQJWKHEHGVDQG\RXUFKLOGLV³SOD\LQJ´ZLWKLQ
the living room. 
Can you comment about what other benefits could you find from using this tool to support the 
monitoring of your child? 
Is the sound helping with the monitoring task? 
Does the information, either with messages or room-view, represent what is occurring within the 
room? 
Are the mechanisms used to represent the information ease to understand? 
Did you find any advantage having embedding sound with the text-based and room-view interfaces? 
Which advantages do you find having embedded sound with the monitoring interfaces? 
What could be their disadvantages, if any? 
Do you consider there is any disadvantage with the sound provided with these interfaces? 
 r1R"9ROXPHW\SHRIVRXQG"HWF  
 r<HV":KLFK"  
Do you consider useful the auxiliary interface that shows the image associated to the event? 
What is your opinion of seeing the image of the space where the child is? 
Do you consider this enhances the text-based and the room-view interfaces, or it does not matter? 
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Consider a situation on which you are doing any housework such as cooking or cleaning, do you think 
there might be a chance (time/space) to look up the image? 
Do you think there is (are) a situation on which you could make use the room-view interface? 
Would you consider this tool as a communication channel between your child and you? 
Do you consider the information presented by the tool allows you to identify what is actually 
occurring within the room in which your child is? 
Does the room layout, used at the background of the room-view interface, help you with the spatial 
identification of activity? 
 r1R"'RHVLWPDWWHULI\RXDUHSRLQWLQJLQDGLIIHUH QWGLUHFWLRQVD\WRWKHRSSRVLWHFDUGLQDOpoint? 
 r<HV":KDW"  
Interactive mechanisms 
Is it easy to use the services? 
Using a 1 to 5 scale, where 5 is very accessible, what is the score you can give to the user-profile 
interface in terms of its accessibility to configuring services? 
After selecting/modifying any of the available services, was it possible for you to identify any change 
in the system collaboration? 
 rLQWUXVLYHQQHVOHYHO"  
 rFROODERUDWLRQOHYHO"  
'R\RXWKLQNWKHUHDUHVRPHLQWUXVLYHDVSHFWVZLWKWKHV\VWHP¶VFROODERUDWLRQ" 
Think about doing some housework again, which of the services considered might interrupt you most? 
Using the scale 1 to 5, where 5 is highly demanding, would you mind tell me what could be the score 
for each of the available services? 
Considering your experience with the available services, which might fit your needs best in terms of 
reducing interruptions of your activity? 
In your opinion, is the tool offering a flexible interactive mechanism when asking for information or 
configuring collaboration? 
Was it easy for you to use the configuration options to establish the three aware levels? 
$UHWKHOHYHOVJHQHUDODOHUWZDUQLQJXVHIXOIRUPRQLWRULQJWKHFKLOG¶VDFWLYLWLHV" 
'R\RXFRQVLGHUWKDWWKHDZDUHOHYHOVPDWWHUVZKHQPRQLWRULQJWKHFKLOG¶VDFWLYLWLHV" 
Or any activity should be monitored? (without considering risky levels or hazardous artefacts) 
Are these three levels offering good awareness for monitoring your child? 
From your experience with the tool, are these levels a good representation of the type of activity 
present within the room? 
:KLFK DUH WKH EHQHILWV \RX HQFRXQWHU ZLWK GHILQLQJ WKH VHQVRU¶V VHQVLWLYLW\ DQG WKH DOHUW DUHD
definition? 
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Is the digital album service the tool is offering useful to you? 
Do you find the on-demand option useful? 
Closing 
Was the system demanding your attention too often? 
Do you feel that the system is attempting to force you to be aware? 
Do you think you would trust a system like this? 
Do you think you would change the way you do childcare and housework if you had this? How? E.g. 
- Physically checking on the child move? Or less often? 
- Being more or less worried about leaving the room for a few minutes? 
Would you want the system warm you even if you were in the same room? 
Or if you were farther away? 
How many mistakes (what type of mistakes) would you tolerate from the system before you stopped 
using it? 
6FDOHMXVWLQKDOI«ZKDW" 
In general, again, was there something from the tool that you would like to improve? 
Can you comment about what you would like to have within the PChCT? 
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APPENDIX E ± USABILITY INTERVIEWS TRANSCRIPT 
 
The content in this appendix is the raw information as it occurred in each of the three 
usability interviews. This information is given as a complement to chapter seven, in 
which we discuss the feelings and attitudes of parents to the PChCT in the context of 
its usefulness and usability. 
 
First, we start with the mother of the youngest child (0.6y) and will finish with the 
more mature child (3.10y). Within each of the transcripts we differentiate the 
interviewer with the capital letter Q and the interviewee with the capital letter R. In 
addition, when necessary we use parenthesis and a bold font to point out the PChCT 
resource or feature to which the interviewee is referring. 
 
CHILD ML (0.6y) 
&KLOG¶VDJHPRQWKV 
 
Q: What are your feelings after using the tool? 
5 VR\HV«LW¶VQLFHDQGHDV\WRXVHTXLWHVWUDLJKWIRUZDUG«DQG 
4\HV« 
5 DQG«, OLNHWKHZD\\RXFDQFOLFNRQLWDQG\RXFDQDFWXDOO\VHH«LW LVD
QDWXUDO YLVXDO LPDJH« , GLGQ¶W H[SHFW WR VHH WKLQJV WKDW OLNH D FDPHUD
FDSWXULQJWKLQJVZHQWRQ«EXW,WKLQNLWLVTXLWHQLFHUDWKHUWKDQ\RXVHHLQJ« 
you know almost, in the writing LWQHYHUVD\VVKH¶VVWUDLJKWWR WKHKHDWHU«,
think if you actually look at the distance with a picture, for example, of the 
79«VRLWZRXOGQHYHUPDNH\RXJRDQGVHHWKHP«ZKLFKLVTXLWHJRRG«EXWLW
ZDVHDV\WRXVH\HV« 
 
Q: in general terms did you find something interesting? 
5 \HV\HVGHILQLWHO\«,WKLQNLWFRXOGEHOLNHwith WKH«WKHZD\\RXFan sort 
RXW WKH YLVXDO , WKLQN LW FRXOG EH JRRG« UDWKHU WKDQ WR VHH WKH« , FDQ¶W
UHPHPEHU LWV QDPH« WKH HYHQWV« , GRQ¶W NQRZ LI ,¶G XVH WKDW DV PXFK« ,
WKLQN,¶OOSUREDEO\, if I use it, what we have on this (pointing to the space 
interface) DQG ZH¶OO MXVW KDYH D ORRN RQ ZKHWKHU WKH\ DUH« UDWKHU WKDQ
DFWXDOO\ORRNLQJLQWKHOLVW«SHUVRQDOO\WKDW would EHWKHZD\,« 
 
Q: why? It¶s WKHHDVLHVWZD\WR« 
5 MXVWEHFDXVHLW¶VDNLQGRI«DVVXSSRVHLW¶VVD\LQJWREHFORVHWRWKHKHDWHU
and I think when you look at it you actually get and idea yourself of where 
WKH\DUH«UDWKHUWKDQWRVXFNLQJLWDW, ZKDWWKHVHWKLQJVVHQW« 
 
Q: So, the messages do not really represent what LW¶s happening in there?  
Q: LIIRUH[DPSOHWKHPHVVDJHFKDQJHVIRU« 
5 PD\EH\HVPD\EH«RUmaybe if it gave an actual word when it is close, 
GRQ¶WNQRZLIIL[LQJLWLVWRKDUGZKHWKHU,ZRXOGVD\«\RXNQRZ, if a different 
WZR OHWWHUV IRU GLIIHUHQW GLVWDQFHV« VR ,¶G VD\ LI LW ZRUNV« ILYH FHQWLPHWUHV
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DZD\DERXW«LW¶VDVRUWRIDGLIIHUHQWDOHUWVo you cannot want that them are 
being getting to close 
 
Q: what if rather than being too specific with the text, considering the limitations 
with the PDA display, colours are used again? 
5 \HV\HVGHILQLWHO\« LIVD\, WKRXJKW LWFDQEHVHQWZKDWFRXOGbe quite 
GDQJHURXVZLWK«,FDQ LPDJLQHDNLQGRIUHGRUVRPHWKLQJ«EXW LW¶VVHQGLQJ
VRPHWKLQJ WKDQ MXVW VD\LQJ WKH\¶UH JHWWLQJ FORVHU« NHHS XV DV WKRXJKW«
maybe 
 
Q: I know you told me that something you liked is the spaces LQWHUIDFHEXW« 
5 \HV«WKDW¶VWKH WKLQJ,OLNHPRVWEXW«,WKLQNDVMXVWDSDUHQWDWKRPH,
SUREDEO\ ZRXOGQ¶W QHFHVVDU\ XVH WKH JUDSK (referring to the frequency 
graph used to exemplify one of the possible uses to the digital-album 
replay)«EXW,WKLQNLILW¶VXVHG«,FDQLPDJLQHVRPHZhere like in the nursery 
RU LQ WKH VFKRRO WKDW¶G EHHQ UHDOO\ JRRG EHFDXVH WKHUH¶V VRPXFK QRZZLWK
KHDOWKDQGVDIHW\LVVXHV«DQGVRLIWKHUH¶V been an incident to school and if 
\RXFRXOGWKHPVD\LWWRWKHSDUHQWV«ZHOO\RXNQRZZe monitored this thing, 
dLVWDQFHV DQG WKLV LV VRPHWKLQJ E\« \RX NQRZ« \RX FDQ VKRZ WR WKHP WR
VD\«DFWXDOO\WKH\ZDQW«QHHGWKDW«ZKHQWKH\ZHUHQ¶W LQWKHURRP«\RX
NQRZVDIHW\«ZHKDYHDORWRIVFKRROVZLWKFKLOGUHQFRPLQJLQWKHOXQFKWLPH
when they are not supposed coming in tKHOXQFKWLPH«VRWKHSUREDEO\really 
good ZLWK« for that then« LIIDFWVRIWKLQJVKDSSHQHGZKHQWKH\GRQ¶WWKLQN
WKH\¶UHQRWVXSHUYLVHGLVQRWRXUUHVSRQVLELOLW\VR«LQWKDWFDVHLW¶OOYHU\JRRG
IRUVRPHWKLQJOLNHWKDW«,WKLQN« 
 
Q: Using a 1 to 5 scale, being 5 highly liked, what is your score for each of the 
available interfaces? 
5  , YHU\ OLNH WKDW RQH , WKLQN LW¶V JRRG (pointing to the media 
interface)«VR ,¶OOJLYH LW«DQG WKLV (space interface)« µFDXVH LW VLWV
the game representing where everything is (talking about the space 
LQWHUIDFH« ,GRQ¶W NQRZZKHWKHU LWPLJKWEH H«HVSHFLDOO\ LI \RXNQRZ WKH
URRP«GRQ¶WNQRZZKHWKHULWPD\EHHDVLHUWRODEHOWRZKDWLWWKH\DUH«EXW
DVVXSSRVHLW¶V\RXUORXQJH\RXZRXOGNQRZDQ\ZD\« 
 
Q: yes, it can be aGDSWHGWR\RXURZQKRXVH¶VURRP« 
5 XKRN«WKDWZRXOGEHIDQF\«LILWFDQEHHQKDQFHGIRU 
Well, then these here I could say 4 (profile interface)«DQGWhen this, that 
I¶G say maybe 2 or 3 EHFDXVH,¶GsuppRVHWKHWKLQJWKDW,GRQ¶Wlike about it is 
thaWLVQRWVSHFLILFZLWKWKHGLVWDQFHV«LVWKDWRN«WKDWPDNHVVHQVHLVQRW
,WKLQNLIZHMXVWKDYHDVOLJKWO\« if it uses WZRVFDOHVPD\EH«LILWLVFORVH« 
and then if it is red then WKH\ZRXOGEHUHDOO\FORVH«PLJKWEHPRUHHDVHIXOWR
NQRZ« 
 
4 RN« LW PD\EH QHHGV WR EH LPSURYHG« EH PRUH UHSUHVHQWDWLYH RI ZKDW¶V
KDSSHQLQJLQWKHURRP« 
5 \HV\HV«LIWKHUHDUHVKRUWGLVWDQFHVPD\EH«LW¶VWRSLFNDKHDUWEHDW 
 
Q: So, PHVVDJHVDUHPD\EHTXLWHDEVWUDFWV« 
5  \HV \HV« FORVH FRXOG EH« ,¶P WRXFKLQJ LW RU LW FRXOG EH ,¶P 
FHQWLPHWUHVDZD\«PD\EHZLWKDVOLJKWO\VFDOHZLWKWKDWLWPLJKWEHXVHIXO«
so 2 
 
Q: Well, using the same scale but now without repeating numbers, what are 
your scores for the same four interfaces? 
5  RN ,¶G VD\  (Media interface) does it one count? Because is it the 
JHQHUDO«WKHone XVHGWRVHWXSWKLQJVLVQ¶WLW" 
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Q: Yes, even if LWVSXUSRVHLVTXLWHGLIIHUHQW« 
5  \HD RN OHW PH WKLQN« , JXHVV WKHQ ,¶G VD\  (Media interface), 4 
(Space interface), 3 (Profile interface), 2 (Events interface)«\HVWKDW
makes sense 
5  EHFDXVH , VXSSRVH WKHVH WZR DUH TXLWH VLPLODU« DUHQ¶W WKH\" %XW WKH
PHGLDLQWHUIDFH,WKLQNWKDWZRXOGEH«,WKLQNIRUPRVWS«EHFDXVH\RXFDQ
DFWXDOO\ VHH \RXU FKLOG WKHUH« IRU PRVW SDUHQWV WKDW FRXOG EH WKH PRVW
effective because you can actually see what are they doing even if you need 
WRJRXSVWDLUVWKHORRDQG\RXDOUHDG\JRWWKLVZLWK\RXLW¶VTXLWHJRRG«\RX
NQRZ«\RXNQRZLIWKH\¶UHRN«RU« 
 
4\HV«LW¶VFORVHWR\RX« 
5 \HV«UDWKHUWKDQORRNLQg just through the list oI«\HV 
 
Q: Do you consider that all the resources offered by the toolPHVVDJHVURRP¶V
layout, image, sound, configurations, are useful to do monitoring? 
5 \HV«\HVGHILQLWHO\«,WKLQNHVSHFLDOO\ZKHQ\RX¶UHRQ\RXURZQLVDJRRG
WKLQJ WRKDYHEHFDXVH« \RX FDQEHDOZD\VHYHU\ZKHUH«\RXNQRZ«DW WKH
VDPHWLPH«VR\HV«LW¶VGHILQLWHO\DJRRGWKLQJWRKDYH«\HV« 
 
Q: so in general terms do you think the tool is responding to the aim of being 
something that can support parents with the monitoring of the child? 
5 \HV«GHILQLWHO\«,WKLQNHVSHFLDOO\LI\RXDUHDVLQJOHSDUHQW«LI\RXDE\
\RXUVHOI LW ZRXOG EH EULOOLDQW EHFDXVH« LI \RX DUH WZR RI FRXUVH \RX JRW D
VHFRQGSDUHQWULVHEXWLI«,WKLQNLWLVZHOOOLNHLQWKHQXUVHU\HQYLURQPHQWLQ
which it will really good, you know you got a big room or the children outside 
RWKHUVLQVLGHDQG\RXKDYHWKLVLW¶OOEHDYHU\JRRGZD\NQRZLQJ« 
 
Q: What on situations in which you are using a childminder either in private 
basis or considering a relative to look after your child? So, could you find support 
from WKLV WRRO WR UHFRUG \RXU FKLOG¶V H[SHULHQFHV OLNH IRU H[DPSOH when she 
starts crawling? 
5 XK\HV«GHILQLWHO\«RQVLWXDWLRQVRQZKLFKWKH\DUHORRNLQJDIWHUDQGVR
you can use it to be sure they have been ok durinJWKHGD\«\HV\HV« 
 
Q: I was thinking again about your nursery scenario and I think it could be cool 
LI« IRUWKHKRPH« 
5 ,WKLQNLWFRXOGEHTXLWHJRRGEHFDXVH«,PHDQ«QXUVHULHVDUHDWVFKRRO
XS«ZKHUHFKLOGUHQDUHDIWHUDFXGGOH«WKH\DUHLQSODFHVWKH\VKRXOGQ¶WEH«
DQG«\RXNQRZGRLQJ VRPHWKLQJ OLNHEXUQLQJRQ WKHKHDWHU« \RXNQRZ« LW
might be something that at least you know, where, when, or what they have 
GRQH«LWPLJKWEHTXLWHJRRG« 
 
Q: you told me, you liked this (Space interface) more than this (Events 
interface)«DQG,XQGHUVWRRGthat it is because this is not really representative 
RIZKDW LV KDSSHQLQJ LQ WKH URRP«DQG LV QRW RIIHULQJ HQRXJK LQIRUPDWLRQ IRU
\RXWREHDZDUHRIWKHURRP¶VDFWLYLW\« 
5  \HV« GHILQLWHO\« WKH RQO\ WKLQJ ZLWK WKLV RQH (space interface)« WKH
GRWV«WKH\GRQ¶WGRWKH\PRYH" 
 
4QRWKH\GRQ¶W«WKH\¶UHDOZD\VDWWKHVDPHSRVLWLRQ« 
5 RN«VRLWLVZKHWKHUWKHJUHHQRU\HOORZVKRZVRQKRZFORVH«WKH\DUH«
RN« 
 
Q: could it be good for you to if« 
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5 \HV«PD\EH« LW VHHPV WR EH«EHFDXVHKHUH\RX VHH WKH FKLOG DQG IRU
example, you can see how far they are (pointing to the media interface)«
maybe it (space interface) FRXOG KDYH VRPHWKLQJ VLPLODU« GRQ¶W NQRZ LI
WKDW¶V SRVVLEOH EXW«  LI \RX FDQ VHHZKHUH H[DFWO\ WKH\DUH LQ WKH room or 
FORVH WR WKH WKLQJ« DQG WKHQ WKLV FDQ EH MXVW DV JRRG« EHFDXVH \RX GRQ¶W
KDYH WRVRUWRXW WKH WKLQJ«ZKDWFDQ , VHHRQKHUH« WKLVZRXOGEHDTXLFN
ORRNRIWKH«,PHDQWKHFRORXUVare still good« but if you actually could see 
WKHUHODWLYHSRVLWLRQ«                               
 
Q: so you want to have a more real impression of what is the distance between 
\RXUFKLOGDQGWKHDUWHIDFW«DP,ULJKW? 
R= but as I suppose if you got this SRLQWLQJWRWKHFKLOG¶VSRVLWLRQZLWKLQ
the media interface) maybe iVQ¶W QHFHVVDU\ WR KDYH WKDW KHUH (Space 
interface) because you can see from here (Media interface) where they 
DUH«KRZHYHULWFRXOGKHOSDWVRPHSRLQW« 
 
Q: Let see, using a 1 to 5 scale, being 5 highly liked, what is your score, for each 
of these two interfaces? 
5  :HOO ,¶G VD\« WKLV ZRXOG EH D  (Space interface), and for this a 3 
(Events interface)« 
5 EXW WKHQ«ZKDW ,GR OLNH IURPWKDWRQH (Events) is that you can select 
here and then upload that one (Media) « 
 
4 LI\RX¶UHGRLQJVRPHWKLQJ« cooking, cleaning or bedding for example, could 
you have the chance to look at the device? 
5 \HV«LW¶VTXLWHVPDOOVR\RXFDQKDYHLWLQDQ\SRFNHW«RWKHUWKLQJLVWKDW
VKH LV WRR VPDOO VR VKH LV DOO WKH WLPHZLWKPH«EXW \HVZKHQ VKH JURZ D
little, you know the cKLOG KHUH WKH FKLOG WKHUH« WKHQ ZH FDQ SOD\ RQ LW
(pointing somewhere within the space LQWHUIDFH«,WKLQN\HV« 
 
Q: Is the sound helping with the monitoring task? 
5 \HV«I think, ZHOOµFDXVH,FDQ¶WUHPHPEHUWKHVRXQG«GRHVLWFKDQJH",W
changes when it iVFORVHU«\HV«WKDW¶VZDVJRRG«EHFDXVHLWFDQPDNH\RX
KHDU,WKLQN«\RXNQRZ«WRZKHUHWKHFKLOGLVFORVH« 
5 ZKHWKHU LWPD\GULYH \RXPDG WKRXJKW KDYLQJ LW DOO WKH WLPH« , GRQ¶W
NQRZ« DV VXSSRVH LW ZRXOG EH WKH VDPH OLNH WKLV (Events interface) if it 
KDGQ¶W« PD\EH LI \RX ZDQW WR WDS DQG VHQG LW RII EXW LI LW FRPHV ZKHQ
certainly the child is really close so that can override little.. it may be useful I 
VXSSRVH«LI\RXGRQ¶WZDQWWRKDYHLWDOOWKHWLPH« 
 
4 OHW VHH« VR \RX PD\EH ZDQW WR PRQLWRU JHQHUDl activity without having 
sound«EXWsound when alerts and warnings are present? 
5 \HV«ZKHQWKHUHLVZDUQLQJDFWLYLW\WKHQKDYLQJwarning sound« because 
PD\EH , GRQ¶W ZDQW WR KHDU WKH EHHSV DW DOO WKH WLPH ZKHQ \RX¶UH GRLQJ
WKLQJV« EXW VHOHFW« \RX NQRZ« when there is something wrong or very 
GDQJHURXV«VR\RXNQRZWKDWEHIRUHWKHDOHUWWKHUH¶UHVDIHEXWZKHQJHWWLQJ
FORVH\RXGRQ¶WNQRZZKHUHWKH\¶UHJRLQJLQ«VR\RXZDQWWRPDNHVXUHWKDW
WKH\¶UHRN« 
 
Q: Did you realize any difference with the sounds for GA, Alert, WDUQLQJ« 
5 \HV«WKHDOHUWVRXQGLVDOLWWOHKLJKHULVQ¶WLW" 
 
Q: do you think that under situations on which you are doing your housework 
the identification of the different activity-related sounds is possible? 
5 \HV«,WKLQN\HV«µFDXVHLWLVOLNHDQHPHUJHQF\VRXQGGRHVQ¶WLW"When it 
is OLWWOHKLJKHU« 
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Q: Sounds DUHTXLWHGLIIHUHQWRUWRRVLPLODU« 
5 QR«\HV«GHILQLWHO\ 
 
Q: Do you think that the media interface can be taken out of the tool? Does it 
matter? 
5  LW GRHV WKDW¶V JRRG« , UHDOly liked that one (pointing to the media 
interface) 
 
4\RXZRQ¶WEX\WKHWRROLI, for example, the media is not there? 
5  \HV« , WKLQN WKDW RQH ZRXOG SUREDEO\ VHOO LW« WR SHRSOH« EHFDXVH WKH\
FDQ«LW¶VPRUHUHDOORRNLQJDWWKHLURZQGRLQJVDQGWKLQJV«UDWher than just a 
VRUW RI WH[W DQG LPDJHV« EXW D UHDO LPDJH IURP WKH PHGLD LQWHUIDFH«
personally« 
 
Q: Would you consider this tool as a communication channel between your child 
and you? 
5 QRW«,ZDQWQRWFRPPXQLFDWLRQ«,WKLQNPRUHPRQLWRULQJ«DV,VXSSRVH
LW¶V HVSHFLDOO\ IRU WKH FKLOG« UDWKHU WKDQ« EHFDXVH \RX FDQ¶W HDFK WDON DQG
HYHQLI« 
 
Q: What if the scenario is that you are upstairs and the child downstairs, then 
\RXUHFHLYHGDQDOHUW\RXZDWFKWKHURRP¶VLPDJHEXWDWWKHVDPHWLPH\RXFDQ
use the PDA¶VPLFURSKRQHWRtell WKHFKLOG³PRYHRXWWKHUH´ or ³PRYHDZD\IURP
WKHUH´« 
5 RK,VHH«EXW,GRQ¶WNQRZ«,¶PQRW even sure if the child ,VXSSRVH«ZLOO
move out of there, EXW,GRQ¶WWKLQN,FRXOGXVHLWRQWKDWZD\«\RXNQRZ«LW
LVVRPHKRZLPSHUVRQDO« 
 
Q: Does the room layout, used at the background of the room-view interface, 
help you with the spatial identification of activity? 
5 \HV«DQGDVVXPLQJ , FRXOGKDYHP\RZQ ORXQJH OD\RXW«ZKHQ\RXDUH
getting your own setup,WKLQN\HV« 
 
Q: Does it represent a problem for you the identification of the spatial location of 
WKHURRP¶VVWXIIZKHn you are walking in different directions? 
5 QRW«EHFDXVHLWLVVXSSRVHd that you know the setup for the things in your 
room«\HV«,¶OOEHILQH« 
 
Q: Do you think there aUH VRPH LQWUXVLYH DVSHFWV ZLWK WKH V\VWHP¶V
collaboration? 
Think about doing some household work again, which of the services that you 
have seen or experienced might interrupt you most? Interrupting you all the 
WLPHFDOOLQJIRUDWWHQWLRQ« 
R= uh, not becauVH,WKLQN«LI\RXZDQWHG\RXFDQ«WKHWKLQJLVJRRGKHUHLV
WKDW \RX FDQ VZLWFKRII JHQHUDO DFWLYLW\DQG\RX FDQ MXVWKDYH LW DV DOHUWV«
\RXGRQ¶WRQWKHZD\\RXKDYHWKHRQ-GHPDQG«VR LI\RXGRQ¶WZDQW\RX
WDS LWRQ« LI\RXGRQ¶WKDYHDFWLYLW\ LI\RX feeO\RX¶UHVRPHZKHUH WKHUH\RX
NQRZ«QHDUE\\RXFDQWDSLWRQ«DQGXVHLW«RU\RXFDQMXVWOHDYHLWRQWKH
on-GHPDQG«IRU\RXURZQ«\RXFDQFKHFNLW« 
 
Q: so, do you consider that there are some available PHFKDQLVPVWR« 
5 \HV\HV«EHFDXVH\RXZRQ¶WSUREDEO\ZDQWWRXVHLWDOOWKHWLPHVR«LI
\RXDUHQHDUE\RUDFWXDOO\ZLWKWKHEHGV«,I\RXGRQ¶WZDQWLW\RXFDQWDSLW
RQ« 
 
Q: and these two parameters (asking about sensitivity and threshold) are 
ease to use? Ease of understand? 
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5 \HV«WKLVLVWKHGLVWDQFHLVQ¶WLW"$QG,JRWDELWFRQIXVHGZLWKWKLVRQH
what sensitivity does?  
 
4 WKLV LV IRU WKHVHQVRUVDW VHQVRU OHYHO«VRyou FDQ LQVWUXFW WKHVHQVRU WR« 
MXVWUHVWULFWLQJWKHWKUHVKROGIRUHDFKVHQVRU« 
5 VRVHQVLWLYH«RIFRXUVH«<HV« 
 
Q Using the scale 1 to 5, where 5 is highly demanding, would you mind tell me 
what could be the score for each of the available services (pointing to the aware 
levels: general, alert, warning)?  
5 MXVW«ZKDWZDVWKHGLIIHUHQFHEHWZHHQDOHUWDQGZDUQLQJV«µFDXVH,FDQ¶W 
UHPHPEHU« 
 
4LWLVDERXWWKHGLVWDQFH« 
R= oh, yes... oh, thHUH¶s a warning when it is running very FORVH«DQGthen 
the  DOHUWLVLQWKH\HOORZDUHD«but, goes it red when there is a warning? 
 
4\HV«LI\RXKDYHQ¶WJRWWHQDQ\LWPLJKWEHEHFDXVH this child had scarce close 
activity to the artefacts« 
5 RN«\HV«WKDWPDNHVVHQVH«,WKLQNWKDW¶VDJRRGWKLQJ«,GLGQ¶WUHDOL]HLI
LWFDPHRQ«WKHQWRWKDW,¶OOJLYHLW(warning) ad 4 (alert)«DQGWKHQIRU
JHQHUDODFWLYLW\«,¶OOSUREDEO\IRUJHQHUDODFWLYLW\EHFDXVH,GRQ¶WNQRZKRZ
PXFK,UHDOO\QHHGWRNQRZWKDWEXW,WKLQNLVVRPHWKLQJ,¶OOSUREDEO\XVHIDU
WKDQDOHUWVRUZDUQLQJVWKDWVKRZV\RX«,¶OOSUREDEO\XVHLWQRWWRRPXFK« 
 
Q: Do you consider that the aware levels can be taken out from the tool?  
5 XKWKHJHQHUDODFWLYLW\«\HV« 
 
4QRWKHWKUHHOHYHOV« 
5  XK QR , GRQ¶W WKLQN VR« ,¶OO GHILQLWHO\ NHHS WKHP« EHFDXVH , WKLQN«
HVSHFLDOO\DOHUWVDQGZDUQLQJVDUHWKHRQHV,FRXOGEHLQWHUHVWHGLQ« 
 
Q: Well, oN«\RXWROGPHVRPHWKLQJDERXWWKHavailability RIWKHURRP¶VSLFWXUH
LVVRPHWKLQJYHU\XVHIXO«VR,ZRXOGOLNHWRNQRZLIIRU\RXWKHLGHQWLILFDWLRQRI
WKHDZDUHDUHDVZLWKWKHURRP¶VLPDJH was ease« 
5 QR\HV«WKDW¶VWUXHDFWXDOO\«WKDW¶VZK\,VXSSRVHWKDW¶VZK\WKLVFRXOG
be good (simulating the movement of dots within the space 
interface)« EHFDXVH KHUH (the space interface) you would see the 
FRORXUV« VR , VXVSHFW \RX ZRXOG UHDOO\ VHH« UDWKHU WKDQ ZLWK WKLV (media 
interface) LWZRXOGQ¶WEHQHFHVVDU\WRORRNWKHWKLQJZKDWDUHWKH\WRXFKLQJ«
RU WRR FORVH«  EXW KHUH (referring to the static dots within the space 
interface), when the thing went red you GRQ¶WNQRZ LIWKH\¶UHLQGDQJHURU«
VRPHWKLQJ« EHFDXVH , WKLQN LW LV WKH VHOHFWLRQ (pointing to the aware 
levels within the profile interface) WKDWPDNHVWKHFRORXUFKDQJHVLVQ¶WLW"
6R«\HVWKDW¶VUHDOO\FUXFLDO« 
 
Q: Is there something that can make you change the way you look after your 
child? 
5  , WKLQN LW FRXOG EH GLIILFXOW WR NQRZ EHFDXVH« , KDYH HYHU WKRXJKW RI
PRQLWRULQJZD\V«DQG,¶OO QHYHUOHDYHKHURQKHURZQ«WKDWPXFK« 
 
4QRWDWWKLVDJH« 
5 \HV«QRWDWWKLVDJHEXW«,JXHVVWKDWZKHQVKHJHWVROGHU,¶OOSUREDEO\
bring her with things to play to keep her out of the kitchen and then if moving 
DURXQG«DQGthen on that way it could bHJRRG«HVSHFLDOO\ LQDELJKRXVH«
EHFDXVH LI \RX DUH XSVWDLUV DQG WKH\¶UH SOD\LQJ GRZQVWDLUV DQG WKH\ DUH
VRPHZKHUHSOD\LQJZKDWVRHYHU« 
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4\HV«DFFLGHQWVKDSSHQVLQVHFRQGV 
5 DQG\HV«\RXFDQ¶WDOZD\VEHZLWKWKHPFRQVWDQWO\«DQG\HV«RQWKDW
ZD\\HV« ZRXOGEHJRRG«GHILQLWHO\« 
 
Q: Do you think you would trust a system like this? 
5 \HV«,ZRXOG« 
 
Q: Would you modify or change the way you do childcare and housework if you 
have this tool? 
5 \HV«\HVGHILQLWHO\« 
 
Q: What could happen if you realize that the system starts misbehaving, 
throwing false messages/alarms DQGVRRQ« will you stop using it? 
R= yes, yes, probably«EHFDXVH« so, if you cannot trust it so much if it made 
mistakes saying things VKH GLGQ¶W GR« , WKLQN \RX ZRXOG WUXVW them (this 
kind of systems) even PRUH LI WKH\¶G SUHYHQWHG WKHPVHOYHV« SUHYHQWHG
WKHPVHOYHVRIWKHILUHDQGWKLVKDGQ¶WZDUQHG\RX« 
/HW¶VVD\LWJLYHVDZRUGVD\LQJWKHUHLVDGDQJHU\RXZHQWGXPSHGEXWWKH\
DUHRN«LWZRXOGEHVREDG« 
 
Q: In general, is there something from the tool that you would like to improve? 
R= what I would like to see here (Events interface) are distances«VRVD\« 
maybe the way you got here (Space interface) ZLWKWKHFRORXUV«VR,MXVW
GRQ¶WNQRZKRZUHOHYDQWLW is RUZKHWKHU\RXQHHGWKDW«EHFDXVH you can see 
that on SRLQWLQJWRDSDUWLFXODUHYHQWLQWKHHYHQW¶VLQWHUIDFH KHUH«LI
\RXNQRZDVLWVD\LVWKHKHDWHUDQG\RXVHHDFRGHUHG«VR\RXNQRZLWLVD
ZDUQLQJIRUWRRFORVH« 
Whereas here it gives you the levels like this does (pointing within the 
space interface) RU\RXFDQUHTXHVWWKHSLFWXUH«EXWDSDUWRIWKDW,WKLQNLW
LVJRRG« 
 
Q: Is there something that you would like to have within the PChCT? 
5 ,VDLGVRPHWKLQJEHIRUHDERXWWKHVSRWVPRYLQJ«EXWDFWXDOO\ LI\RXJRW
red, green and yellRZWKHQ\RXNQRZDQ\ZD\KRZFORVHLVLW«VR,GRQ¶WNQRZ
KRZIDULWQHHGVWREHGRQH«VR« 
 
4 RN«EXWWKLQNLQJQRZDERXWZKDWFDQEHDGGHG" 
5 XK,GRQ¶W WKLQNVR«,WKLQNIRUPHWKDW¶VRNWKHPRQLWRULQJ«\RXKDYH
GLIIHUHQW VRXQGV«PD\EH WKH VZLWFKLQJRII the general sound and just have 
the sound that comes up when there is an alert or warning 
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CHILD RB (2.4y) 
&KLOG¶VDJHPRQWKV 
 
Q: What are your feelings after using the tool? 
R= fine, everything was easy 
 
Q: but, for example, carrying on the device 
R= about carrying the device? Well« perhaps the only issue is when you are 
walking and pressing the tool buttons«EXW,WKLQN« there is not need to be 
worried that much as you can stop« and then you can make use of the tool. 
 
Q: Was there something that you found particularly interesting?  
R = yes« that¶s very good... that¶V something new for me... I have ever seen 
anything like this 
 
Q: Can you please tell me which was or were these things? 
R= I think it is really good having a tool from which you can retrieve the 
LPDJH« 
 
4 DQG« 
R= ZHOO«\HV«ZLWKdifferent volume levels to inform you when the child is 
getting closer to the artefact 
 
Q: Was there some did you like most? 
5 WKHPRVW«,WKLQNLW¶VWKHURRP¶VVSDFHLQWHUIDFH (space interface)... the 
one on wKLFK« WKHUH \RX can observe how the point is moving« so, if you 
want the LPDJHWKHRQO\WKLQJ\RXQHHGWRGRLVWRWRXFKLWDQGWKDW¶VLW« 
5 DFWXDOO\« the other is interesting too because it tells you where each place 
correspond to, close to the TV, or thHKHDWKHUWKDWLV« 
 
Q: you meant the messages, 
Yes«\HV« for the messages you only need to request the image and you can 
immediately see where the child is 
 
Q: Is there something, from using the tool, you liked less? Something that, 
perhaps was less pleasant or attractive? 
R= less? 
 
Q: yes, for example, you said that the space interface is something you like the 
most, but is there something less attractive? 
R= what is less attractive? 
 
Q: the space interface was the thing that called your attention, because you 
argue the interaction with it is ease 
R= but let me tell you that the other is ease too«,WKLQNERWKDUHILQH 
 
4ZKDWDERXWFRQILJXULQJ« 
R= XP«,¶Gsay« there are not many things ,FRXOGWDONDERXW« 
 
Q: and if, we were in the position of« 
R= taking out something? 
 
4 PD\EH« 
R= then I would remove the messages (events interface) 
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Q: Using a 1 to 5 scale, being 5 highly liked, what is your score for each of the 
available interfaces? 
R=ZHOO« WKLV (space interface) « WKLV LV WKH RQH , OLNHG PRVW« DQG this 
(events interface)«EHFDXVH\RXQHHGWRVHDUFKDQGVHOHFWPHVVDJHVDQG
WKHQFOLFNRQWKHVKRZEXWWRQ,¶OOJLYHLW«DQGWKLV LVUHDOO\JRRG(profile 
interface)« EHFDXVH LW DOORZV \RX WR VHOHFW ZKDW LQIRUPDWLRQ \RX QHHG IRU
PRQLWRULQJ«so « 
 
Q: and for the media interface? 
5 \HV«\HV«WKDWRQHLVWRR«WKRXJKWKDWLQWHUIDFHLVDYDLODEOHIURPWKH
other two 
 
4RN«QRZLIthe numbers FDQ¶WEH repeated, what are your scores? 
R= :HOO« LI , QHHG WR« , WKLQN LI HYHU\WKLQJ KHUH LV GRQH (profile 
interface)«,PHDQLW¶VQRWUHDOO\GLIILFXOWEXW«LIHYHU\WKLQJKDVEHHQVHWXS
KHUH« WKRXJK« KHUH \RX KDYH WKH RSWLRQV WR FRQWURO ZKDW \RX ZDQW IRU
HYHU\WKLQJDQG« 
4RN«EXWLQJHQHUDOZKDW\RXUVFRUHV are« 
5 ZHOO«OHWVHH«,¶OOJLYHLW (space interface), this 4 (media interface), 
that one 3 (profile interface) and 2 (events interface)«EHFDXVHWKat one 
(media) does not depend on any of these (space or events)«DP,ULJKW" 
 
4DQG\RXUSUHIHUHQFHLVEDVHGRQ« 
R= \HV«because this one is easH«because you have this (pointing to the 
space interface) and« clicking twice here you have the image immediately« 
R= the other is easy too, the only thing is, that you need to read« DQG,¶P
not lazy but« \RX QHHG WR ORRN IRU WKH PHVVDJH WKDW \RX ZDQW« and then 
select it agaLQ« and then to press the show button... it is easier with the 
RWKHU« GRXEOH FOLFN DQG WKDW¶V LW... I mean it is quickest than easiest, you 
know. 
 
Q: Which of the two interfaces you would prefer to use? 
R=this (pointing to space interface) 
 
Q: Do you consider that the information offered by system is useful? That is, 
GRHVLWPHHWWKHDLPRIEHLQJDWRROWKDWKHOSVZLWKWKHPRQLWRULQJRIWKHFKLOG¶V
activities? 
5 \HV« 
 
4\HV« 
R= monitoring means REVHUYLQJWKHFKLOGE\« 
 
Q= let say, the information you are UHFHLYLQJIURPWKHFKLOG¶VDFWLYLWLHV 
R= \HV«of course« it is interesting 
 
4 DQGLQ\RXUSDUHQW¶VSRVLWLRQLWKHOSV\RXWR« 
R= yes, for example, you said in the introduction that it is possible to record 
this information (referring to activity in both interfaces, space and 
events), VRWKDW¶VUHDOO\JRRG«EHFDXVHWKHUHDUHVRPHWKLQJV« in my case 
with my daughter, for example, how she got the scratch on her face« well 
WKDW¶VQRWUHDOO\EDGMXVWD scratch« but what about the lump on her head? 
How did she get it? Then for this situation you can go and look there 
(referring to the digital album service) and« ,¶P VXUH \RX ZLOO ILQG DQ
answer... you don¶t need to rely on questioning the child about what 
KDSSHQHGEHFDXVHZKDW\RXXVXDOO\JRWLVD³QR«QRWKLQJ´ answer... do you 
know what I mean« on these situations really yes« well for many other 
things PD\EH« QRWRQO\« 
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5  RK \HV« let see, I would like to record everything not only aware 
activity« because, for example, when you leave the children alone and later 
on you look for something« sometimes you struggle to find what are you 
looking for« or«ZLWK WKH WRRO \RXFDQ see, for example, the girls hiding or 
using something when playing such as the scissors«  
 
Q: is it something has happened to you? 
R= of course, I have found the scissors under the pillows... LW LV WUXH« ,¶P
telling you that because it¶V something I have experienced... also, sometimes 
children put something inside the video player... You never realize that the 
video player is not working because children pXW VRPHWKLQJ LQ WKHUH« but 
using this (digital album) helps you to see LIWKHFKLOGGLGLW« 
 
4$QGLQWHUPVRIPRQLWRULQJWKHFKLOG¶VDFWLYLWLHVGR\RXFRQVLGHUWKDWDOOWKH
services, mechanisms used to deliver information and the information offered by 
each of the interfaces are useful?  
5 7KDW¶VGHSHQGVRQZKHUHyou are installing it, LVQ¶WLW?  
 
Q: sorry? 
R= because when you install it (sensing points)« DQG FRQILJXUH WKLV
(profile interface)« and the tool is showing always everything and the child 
is there but, there is not danger«  I think, it might be more interesting if 
WKHVHDUHSODFHGZKHQWKHUHLVDSRWHQWLDOGDQJHU« because it¶V more useful« 
what I can see really useful is when the child is getting close to a hazard point 
and then to be informed« 
 
Q: but, ok« if we assume that the sensors, computer and everything is working 
with the monitoring of potentially hazardous areas« so, what you saw, heard, or 
the interaction you have had with the tool, are all these elements useful, or 
there are WKLQJVWKDW\RXPLJKWFRQVLGHUGLIIHUHQW« 
R= no, yes« yes 
 
Q: well, you said it is interesting because it is something new for you but, in 
WHUPVRIPRQLWRULQJWKHFKLOG« 
R= what I have seen yes« everything is useful IRUPH« 
 
Q: what about the aware levels? 
R=which one?  
 
Q: those related with the different aware levels such as general activity« 
R= do you mean, their sound? 
 
Q: \HV«WKHVRXQGIRUH[DPSOH 
R= well the sound wasQ¶t really different«RUmaybe ,GLGQ¶WUHDOL]HWKDW« 
 
Q: ok 
5 ,GRQ¶WNQRZLt is possible to hear little differences, but not for« let see, if 
\RX DUH GLVWUDFWHG LI \RX DUH QRW FRPSOHWHO\ DZDUH , FDQ¶W identify any 
difference and realize that« ah thDW¶s an alert« GHILQLWHO\« the sound is 
something I can¶t distinguish very well. 
 
Q: and what about the image, for example, does it allow you to identify the 
aware levels? 
R= ZHOO«,¶PQRWVXUH«EXWQR«QRUHDOO\ 
 
Q: no? 
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5 ZKDW,¶YHVHHQ«EHFDXVH,ZDVQRW«,GRQ¶WUHDOO\«WKDW¶VEHFDXVHin one 
of the pictures I requested from here (space interface), she was doing 
nothing«so, maybe not really if she is close to the toy box« let see, you are 
LQIRUPHGWKDWWKHFKLOGLVWKHUHEXW\RXGRQ¶WNQRZLIVKHLVJUDEELQJDWR\RU
JUDEELQJWKHVFLVVRUVIRUH[DPSOH«VR,GRQ¶WNQRZUHDOO\ 
 
Q: you said that the image which can be loaded from any of the two interfaces 
(space and eventsLVXVHIXODQG« 
R= yes I know, but thinking about that, ,GRQ¶WNQRZ... tKDW¶VWUXH« really, if 
she grabbed something and ,¶PQRW VHHLQJZKDWVKH LVGRLQJ« well, yes« I 
can see the child within the aware zone EXW«. tKDW¶VGHSHQGs on if she is close 
to the fireplace and playing with her fingers« ,¶PVXUH,FDQVHHWKDWRULIVKH
is grabbing something from the TV, I think I can see her but considering the 
toy box I can¶t«  
 
Q: ZHOO« RN« Fonsidering only the two main interfaces, room-view and text-
based, which of them do you consider is more useful in terms of the information 
offered WRVXSSRUW\RXZLWKWKHPRQLWRULQJRIWKHFKLOG¶VDFWLYLWLHV" 
5 ZKDW ,¶G say is that boWK LQIRUP\RX DERXW WKH FKLOG¶V DFWLYLW\«Eut the 
easiest one is this one (space interface)« EHFDXVH here you can see the 
location of the child«DQG with the other (events interface) you need to find 
out which one is the activity or event« because here you are not informed. 
 
Q: what do you mean by being informed? 
5 LWGRHVQRWWHOO\RXXK«JRWRWKHWR\ER[WKDWWKHFKLOGLVWKHUH\RXQHHG
to look for the activity, am I right? 
 
Q: let see, you consider that you can¶t identify the exactly location in whicK« 
5 OHW¶VVXSSRVH\RXUHFHLYHGDPHVVDJHRN« and the message will not turn 
blue«because it does identify that the child is there, is that true? Or, am I 
wrong? 
 
Q: um«,¶PQRWVXUH 
5 OHWVVXSSRVHLI,¶PZLWKWKHPHVVDJHs ILQGLQJRXWZKDW¶VWKHPDWWHr with 
WKHFKLOG«WKHFKLOGLVKHUHRN(pointing to one of the events) 
 
4\HVWKHQVHOHFW« 
R= no« ZLWKRXW VHOHFWLQJ DQ\WKLQJ« VR WKH FKLOG LV FORVH WR WKH central 
KHDWLQJ«EXW WKH WH[W GRHVQ¶W WXUQon blue... I need to select it if I want to 
know more about the event whereas on this (space interface) you can 
realize immediately where the child is and if you want to see the image then 
touching the display twice DQGWKDW¶VLW 
 
4ZHOOPD\EH\RXGLGQ¶WUHDOL]HWKDWnew messages appear at the bottom and 
they are moving up as new arriveV« that is, messages are moving up on this 
GLUHFWLRQ«,GRQ¶WUHPHPEHULI,WROG\RXDERXWLW«VRUU\« 
R= ah« ok, but for me the easiest is this one (space interface) 
 
4WKDW¶V\RXUpoint of view« 
5 \HVWKDW¶VWKHZD\,FDQVHHLW«GRQRWFRQIXVHPHPRUH 
 
4RNVRIRU\RXWKHRQHWKDWKHOSVLQIRUPLQJ\RXDERXWWKHFKLOG¶VDFWLYLW\LV« 
R= yes, this (space interface)« Whis is the one WKDW LV HDVH IRU PH« or 
PD\EH,¶PDELWOD]\« 
 
Q: Well, using again a 1-to-5 scale which is the score for each of these two 
interfaces (events and space) 
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R= ok, yes« ,¶PQRWJLYLQJthis a 5 (space interface) because it¶V not really 
clear with« what you can see from the images (from the media 
interface)« VR ,¶G VD\  (space interface) and that one 2 (events 
interface)« 
 
Q: Which are the weak characteristics from the interface you like less? 
R= that I like less? 
Q: you said the text-based interface« 
R= it is not something I like less but because I need to go for one, yes« 
 
Q: Do you consider that the tool could adequately inform you if there is any 
potentially risky activity? 
5 KD]DUGRXV"<HV« 
 
Q: if you are upstairs, for example 
R= yes, yes« 
 
Q: Does the information, either with messages or room-view, represent what is 
occurring within the room? 
R= XK«DV I have saidWKDW¶VGHSHQGV«RQWKHVLWXDWLRQGRQ¶W\RXWKLQNVR" 
 
Q: what means depending on the situation? 
R= look, something is in my head« if the child is grabbing or touching 
something hazardous and you can¶WVHHWKDW«IRUH[DPSOHIRUWKH79you are 
DEOHWRVHH«DQGPD\EHIRUWKHFHQWUDOKHDWLQJ«but the ,¶PQRWVXUHLI,¶OOEH
DEOH WR VHHZKDW¶V VKH¶Vgrabbing or touching or ,GRQ¶WNQRZ«EXW ,¶PQRW
sure if it is a hazardous object«WKHVFLVVRUVWKDW FRXOGEHLQWKHWR\ER[EXW«
that could happen, right? 
 
Q: yes, I think it could 
R= if maybe she is taking something to her mouth, for example, you can¶t see 
that« um, mD\EH ,¶P WKLQNLQJ about the worst situation but you told me 
that« 
 
Q: yes, I think I understand you point about situations on which the camera can 
only see the back of your child«so it would not be able to have a clear view of 
WKHFKLOG¶VDFWLYLW\ 
5 \HVWKDW¶VP\SRLQW«WKDW¶Vwhat I can see«  
 
4RNWKDW¶VULJKW:HOO\RXVDLGWKDWWKHVRXQGZDV« 
R= you cannot see if the child is vomiting, too, because there is not a way to 
realized if the child is vomiting if she is with her back to the camera. 
 
Q: ok, what about the sound? You mentioned that \RX FRXOGQ¶W UHDOL]H any 
difference with the sounds. 
5 \HVLI,¶PMXVWZLWKWKHattention to the sound, yes«LWPLJKWEHFOHDU, but 
LI\RXDUHGRLQJVRPHWKLQJHOVHEHFDXVHWKDW¶VWKHLGHDLVQ¶WLW"<RXDUHGRLQJ
something else and your attention is not completely with the sound«WKHQ« I 
think that if it is a bit louder« even if you are doing anything else and you 
heard an alarm and you then heard a sound completely different« I think the 
volume is not the solution what I would change is the sound« \HV«WKDW¶VLW 
 
Q: any other disadvantage? 
5 QRWWKHVRXQGDQGWKDW¶VLW 
 
Q: but we DUHQRWWDONLQJDERXWYROXPH« 
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5 QRW LW LV QRW WKH YROXPHEXW WKH VRXQG« PD\EHXVLQJ D«RU LI \RX FDQ
select it at the same way as sounds can be selected for mobile phones, so 
when the mobile phone rang you know if it is a message, for example. The 
same might apply for this (PDA)« you can make an association between the 
sound and the message. 
 
Q: what were your comments about counting with the image? 
5 \RXFDQVHHZKHUHWKHFKLOGLV« 
 
Q: but is it useful for you? 
R= yes, to be honest the image is something I like most 
 
Q: even if it is not clear in all of the situations? Well, consider that this is a print 
RXW« 
R= ZHOO« ZKDW I mean is that it might not be clear in extreme situations 
when, for example, the child is quiet, walking and suddenly she grabbed 
something and took LW WR KHU PRXWK« However, if the child is touching 
something, playing with something, for example, with her fingers inside the 
video player or playing wiWK WKHFHQWUDOKHDWLQJFRQWUROV« WKHQ you can see 
the movements even if the child is with her back to the camera. My child, for 
example, likes to play with the cooker knobs, and though she can¶t turn on 
those yet, she is continuously trying and at some point she will, as it 
happened once. 
 
Q: Do you consider that the interfaces (events and space) are the same having 
the media uploading option than without this facility? 
R= no, noW« they should have the image, of course. 
 
Q: so, does it matter? 
R= \HV«RWKHUZLVH,ZRQ¶WEX\LW 
 
Q: Consider a situation on which you are doing any housework such as cooking 
or cleaning, do you think there might be a chance to look for the image? 
R= yes, I can be cooking with one hand and with the other requesting the 
image to see« my little girl 
 
Q: so, do you consider there is not much trouble using it on that situation? 
5 \HV , WKLQN\HV«, LPDJLQHP\VHOI FRRNLQJ« then your heard an alarm« 
and then you thought«XK I would like to see what she is doing, then you ask 
IRU WKH URRP¶V LPDJH DQG \RX FRXOG FRPIRUW \RXUVHOI if, for example, 
everything seems to be ok. 
 
Q: Does the room layout, used at the background of the room-view interface, 
help you with the spatial identification of activity? Does it matter if you are 
pointing in a different direction? 
5 ,VHHZKDW\RXPHDQ<HV,WKLQN,FDQLGHQWLI\WKHURRP¶VODyout«EXWLI
WKDWKDSSHQV« ,WKLQN,FRXOGXSORDGWKHURRP¶VLPDJH« and I can see what¶V
going on within the room«and then, I can see where the child is. 
 
Q: easy to interact with the tool? 
R= yes, yes... 
 
Q: LI FRQVLGHULQJ ³QRUPDO´ VLWXDWLRQV RI WKH KRXVehold attendance do you 
consider that the tool can be used without any problem? 
5 QR,GRQ¶WWKLQNVR%XWLI,FDQWHVWLWIRUDPRQWK«VR,FRXOGWHOO\RX
DIWHUWKDWWLPH« 
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Q: so, do you thing this tool will not interrupt your activities? 
R= not for mH« QRWLQP\FDVH«WKHUHPXVWEHPDQ\RWKHUFDVHVEXWIRUPH
conscious of what I have DWKRPH« ZKHQVKHLVFU\LQJWKHZKROHGD\«WKDW¶V
more annoying« 
R= but let me ask you something, this tool, for example, you are talking of 
using it at home, but I could take it to my workplace, FRXOGQ¶WI? So, I could 
do some monitoring from WKHUH« ,WKLQNWKDW« this tool is useful not only for 
FKLOGUHQEXWZKHQ\RXQHHG WRPDNH WKHXVHRIDFKLOGPLQGHU« , WKLQN WKLV
might be really good for that« you know parents sometimes leave children 
DORQHZKHQWKH\JRWRZRUNDQGLIWKH\FDQFRXQWZLWKVRPHWKLQJOLNHWKLV«
\RX NQRZ SDUHQWV DUH ZRUULHG ZLWK WKDW« \RX GRQ¶W OHDYH your children 
DQ\ZKHUHRUZLWKVWUDQJHSHRSOH«ZHOO,FDQXVHLWWRVHHLIP\GDXJKWHUKDV
woke-up while ,¶PZRUNLQJ 
 
Q: ZHOO« DW WKLV VWDJH LV QRW UHDG\ IRU UHPRWH PRQLWRULQJ« EXW LW PLJKW EH
SRVVLEOH« 
Q: RNOHW¶VFRQWLQXH« if assuming that there are situations on which the tool is 
interrupting your activities, do you think there are options within the pURILOH¶V
interface that you could configure to reduce interruptions from the tool? 
R= yes, \HV«RIFRXUVH«ZLWKWKHRQ-demand service«Must when you really 
ZDQWWREHUHSRUWHG«RUZLWKWKHXVHRIWKHGLJLWDODOEXP, isQ¶W? Yes, I think 
there are some options« 
 
Q: what about the sensitive and threshold parameters? 
5 ZHOOZKDW\RXKDYHVDLGLVWUXH« 
 
4LWGRHVKHOS\RXWR« 
5  LWGRHVERWKHU \RX OHVV« LW UHSRUWVRQO\ZKDW\RXZDQW« ,PHDQ LI\RX
leave the child behaving free or if you want to be reported only when the child 
LV DW WKH OLPLW« RU WHQ FHQWLPHWUHV ZKHQ WKH FKLOG LV LQ PRYHPHQW« LW LV
offering a kind of margin to avoid being interrupted with any movement of the 
child« for example, the child is in the same position but moving her body 
from one sidHWRWKHRWKHU« 
 
Q: what about the upper options (³DZDUHDUWHIDFWV´VHFWLRQ) 
R= you can select whatevHU\RXZDQWFDQ¶W\RX"    
R= I believe that each child has different needs, for example, there are 
children who are very quiet, passive, and you can leave them in a prepared 
SODFH IRU WKHPWRSOD\«EXW WKHUHDUHRWKHUV OLNHPLQHZKRDOO WKH WLPH are 
following the parent, and for those cases the tool might not be XVHIXO«ZK\,
would like a tool like this if my child is always with me? 
 
Q: difficult to undersWDQG"6RPHWKLQJWKDWKDVEHHQVWUDQJHIRU\RX« 
R= not really, everything has been easy« 
 
Q: the alert, warning and general areas concepts are understandable? 
R= do you mean if those are complex? NoWKH\DUHQ¶W« 
 
Q: Do you think you would trust a system like this? 
5 DWVRPHSRLQW«,FRXOGWU\DWOHDVW« 
 
4 ,¶PWKLQNLQJRIZKDW\RX¶YHVDLG« LW LV LQWHUHVWLQJ« that you want to use it 
ILUVWEHIRUHVD\LQJ«ok, from now on, I think I could trust in DWRROOLNHWKLV« 
R= yes, if it is reliable, yes I would be hapS\«\HV LI,FDQWHVW LW IRUsome 
time, ,FRXOGVD\PRUH« 
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Q: Do you think you would change the way you do childcare and housework if 
you have this? Could it be altered, modified, or changed? 
5  , WKLQN , ZRXOG EH OHVV ZRUULHG« LW GRHVQ¶W PHDQ FKDQJLQJ WKe way of 
LQWHUDFWLQJZLWK\RXUFKLOGEXWMXVWOHVVZRUULHG«IRUH[DPSOHFRQVLGHULQJP\
situation« LI ,¶P LURQLQJ XSVWDLUV« or doing anything else, and I can¶W hear 
what Rocio is doing« ,¶OOJRGRZQVWDLUVLPPHGLDWHO\« EHFDXVH,¶PSUHWW\VXUH
she is misbehaYLQJ«\RXVHH« when a child is so quiet you usually suspect 
VRPHWKLQJ« ³ZKDWPLJKWWKHFKLOG¶V GRLQJVEH"´ZHOO« something bad«WKDW¶V
IRUVXUH« DQG,XVHWRJRGRZQVWDLUV«KRZHYHULI\RXFDQFRXQWZLWKWKLVWRRO
\RXGRQRWQHHGWRJRGRZQVWDLUV\RXGRQ¶t need to interrupt your doings but 
MXVWXVHWKHWRROWRUHDOL]HZKDWVKHLVGRLQJ«WKDW¶VWUXHWKDWsometimes she 
is doing nothing QDXJKW\« just ZDWFKLQJWKH79«GR\RXNQRZZKDW,PHDQ" 
5  «Rr the children are in your bedroom and you can see what are they 
GRLQJ« you can monitor them using the tool without going XSVWDLUV« so, you 
can see when everything is fine«\HV,WKLQNWKHWRROFDQEHXVHIXO« 
 
4VRDWVRPHSRLQW« 
R= \HV«it is not a matter of changing« but you might be less worried« when 
you are doing both tasks and you don¶t need to interrupt your activities. 
 
Q: did the system fail to show you the right picture when you requested so? 
5 QRLWGLGQ¶W« 
 
4 ZKHQ \RX IRU H[DPSOH UHTXHVWHG WKH LPDJH DVVRFLDWHG WR WKH WR\ ER[¶V
DFWLYLW\« 
R= no, it was WKHULJKWSLFWXUH«though ,GLGQ¶WXVHLWWRRPXFKEXW« 
 
4\HVRNEXWZKHQ\RXXVHGLW« 
5 \HVLWVKRZHGWKHULJKWSLFWXUH« 
 
Q: does the image correspond to the activity? For example, if the activity was 
FORVHWRWKH79«VR« 
5 ZKDW,GLGQ¶WJHWRQFHZDV«RK«QRQRWKLQJ« 
 
Q: was it ok?  
R= yes, I was thinking of events from the TV sensor, but, I remember that it 
was something I configured, do you remember? 
 
Q: Would you like for the tool to report if the you are at the same room with the 
child? 
R= uP«<HV 
Q: yes? 
5 EHFDXVH\RXDUHQRWDOZD\VVHHLQJWKHFKLOG« 
 
Q: have you experienced something like that? 
R= Yes\HV« my child uses to play in the small space between the wall and 
the sofa, and I have struggled finding her« I was with her in the same URRP«
EXW,GRQ¶WNQRZ)DUDVEHLQJLQWKHVDPHURRPLVH[WUHPHWREHKRQHVW« but 
,WKLQN,FRXOGXVHLWPRUHZKHQ,¶PLQDGLIIHUHQWURRP«,WKLQNWKDWLI,¶PLQ
WKHVDPHURRP,ZRQ¶WXVHWKHWRROEHFDXVH,¶PNHHSLQJDQH\HRQKHU 
 
Q: In general, again, was there something from the tool that you would like to 
improve? 
R= a better picture, is it possible? 
 
Q: a better picture? 
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5  QRW D EHWWHU SLFWXUH« EXW PD\EH ,¶P QRW VXUH LI LW LV SRVVLEOH« that 
instead of a static picture you could have the image for several seconds so 
\RXFDQVHHSDUWRIWKHFKLOG¶VDFWLYLWLHVDQGSHUKDSVwhat she is trying to do« 
 
4OHW¶VVHHinstead of a picture you would like a kind of video? 
R= yes, even if it is not for a long time, you know, but some seconds are 
enough for you to realize what the type of activity the child is doing 
 
Q: is that something to improve the tool? 
5 \HV,WKLQNVR« 
 
4RN\RXVDLGWKDWDNLQGRIYLGHRFRXOG LPSURYHWKHWRRO«EXWnow consider 
what HOVHFDQEHLQWHJUDWHGZLWKLQWKHWRRO« 
R= well, I doQ¶WNQRZ«for me theVHWRRO¶VIHDWXUHV are fine« 
 
Q: what we mean here, is that there are some differences when the tool is 
GHVLJQHG WKDQZKHQWKH WRRO LVXVHG« WKXV, sometimes users can help us with 
VRPHIHHGEDFNWRLPSURYHRXUGHVLJQ« 
5 ,GRQ¶WNQRZ«WKe next is maybe a robot that can catch the child when she 
LVLQGDQJHU« 
 
4ZHOO\HVLWFRXOGEH«EXWZhat about other features to, for example, switch 
RQRURIIDQ\DUWHIDFW« 
5 RK \HV WKDW¶V WUXH« but I think that¶V« WRRPXFK IRUPH« it might be 
good EXW« LQP\FDVH ,KDYHHYHU WKRXJKWRI OHDYLQJP\FKLOGDORQH in the 
house, even if I have this tool oQP\KDQGV« 
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CHILD YM (3.10y) 
&KLOG¶VDJHPRQWKV 
 
Q: What are your overall feelings after using the tool? 
R= fine« I think it is almost the same as uVLQJDFDOFXODWRU« 
Q: anything else? Interesting? 
5 \HV« ,ZDV TXLWH H[FLWHG VHHLQJ WKH SLFWXUH RIP\ FKLOG« WR VHH WKDW DQ
DSSDUDWXV FDQ FDSWXUH \RXU FKLOG¶V SLFWXUH« WKH HDVLHVW ZD\ WR KDYH WKDW
here«  
 
Q: In general terms which are the things that were more interesting for you?  
R= what iW¶s interesting from this tool« PD\EH« is its capability to 
detect/identify and prevent accidents in the future«\HV,WKLQN« 
 
4DQGLQWHUPVRIDOORIWKHWRRO¶VFKDUDFWHULVWLFVthat \RXH[SHULHQFHGXVLQJLW«
what you heard, read, saw, etc. what are the things that attracted your attention 
the most? For example, interfaces, mechanisms used to derive information, 
facilities for interaction« 
R= I think« that ZKDW LW¶V LQWHUHVWLQJ« is the way the tool allows you to 
decide what kind of events you want to be informed of« and from all the 
DYDLODEOHHYHQWVWRRODOORZV\RXWRFKRRVHWKHRQHRI\RXUSDUWLFXODULQWHUHVW« 
 
Q: does it mean that what you like most of the tool is that« it gives you freedom 
to make decisions? 
R= well«ZKDW,¶PLQWHUHVWHGRQDVPRWKHU« is on being reported/informed 
by the tool 
 
4RN«OHWVHH«Xsing a 1 to 5 scale, being 5 highly liked, what is your score for 
each of the available interfaces? 
R= I think that one should be 5 (pointing to the space interface)«
because you can immediately see the hazardous area/point«EHFDXVH if the 
coloured spot means the child is there and WKHQ« if it represents the child and 
PD\EH« ,GRQ¶WQHHGWRuse the other (referring to the media interface) if 
you are seeing the aFWLYLW\KHUH« 
 
4RN«ZKDWDERXWWKHRWKHULQWHUIDFHV" 
R= VR«(space interface), 5 (media interface), 4 (profile interface), 3 
(events interface)«\HVWKDW¶VILQH« 
 
4QRZ«ZKDWLIVFRUHVFDQQRWEHUHSHDWHG" 
5 ZHOO«LQWKDWFDVH«WKHQ,¶OOJLYHLW(space interface), this 4 (media 
interface), then 3 (profile interface) and 2 (events interface) 
 
Q: Considering the two main interfaces (space and events), could you mention 
some of the differences between them? 
R= uh« here I can select an event in particular (events interface) and here 
it is shown in general (space interface) 
 
Q: Which of the two interfaces would you prefer to use? 
R= space 
 
Q: Do you consider that the information offered by the system is useful? That is, 
does it meet the aim of being a tRROWKDWKHOSVZLWKWKHPRQLWRULQJRIWKHFKLOG¶V
activities? 
5 \HV«\HVIRUPH« 
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Q: what are the features that you identify as most useful for monitoring the 
FKLOG¶VDFWLYLWLHV" 
5 EHFDXVH\RXFDQKDYHWKHLPDJH« 
 
4DQ\WKLQJHOVH« 
R= can you please repeDWWKHTXHVWLRQ":K\,WKLQN« 
 
Q: yes, in general, the tool met the aim of being a tool« we propose the tool as 
a mechanism that could help parents with WKH PRQLWRULQJ RI WKH FKLOG¶V
DFWLYLWLHV« VR ZLWK WKH VKRUW H[SHULHQFH \RX KDG« the interfaces, sound, 
configuration, LQIRUPDWLYHFKDUDFWHULVWLFV« 
R= because the only thing you need to do is to press a button and it gives 
\RXWKHSLFWXUH«DQGWKHFKLOG¶VDFWLYLW\«LI\Ru are upstairs you cannot see 
it«WKHRQO\ZD\is to shout out to your child ³ZKDWDUH\RXGRLQJ"´ 
 
Q: which are the monitoring characteristics do you so consider of help? 
R= it is ease«IULHQGO\«,WKLQN«WKHLQIRUPDWLRQLVFOHDUDQG«\RXFDQVHH
WKHLPDJH« 
 
Q: what other elements besides the media interface might be useful? 
R= wait a minute, is there a special sound for the alert activity? Or will the 
sound be always WKHVDPHEHHSEHHS« 
 
4WKH\DUHGLIIHUHQW«EXWWKHUHLVDVHFWLRQLQZKLFKZHZLOOUHIHUWRWKHVRXQG«
VROHW¶VFRQWLQXHLI\RXGRQ¶WPLQG« 
5 RN« 
 
Q: so you said you like tKHVSDFHLQWHUIDFHEHFDXVH« 
R= to be honest, ,¶P VR OD]\ WR« being pressing buttons (laughing)... so, I 
GRQ¶W ZDQW WR VSHQG P\ WLPH VHOHFWLQJ DQG SUHVVLQJ KHUH DQG WKHUH
(referring to the events interface)« it is ease selecting something from 
here (events interface) RU WU\ WRJHW VRPHWKLQJ«here with a double click 
\RXFDQVHHWKHSLFWXUHDQGWKDW¶VLW« \HV«LWVHHPVWREHHDVLHUKHUH« 
 
Q: so, considering the two main interfaces space and events and using again the 
1 to 5 scale, which your scores are? 
R= uh«, WKLQN«,¶OOJLve it a 5 (space interface) and that one 4 (events 
interface) 
 
Q: Do you consider that this tool might collaborate with you when doing the 
housework and caring the child at the same time? For instance, when you are 
doing bedding and your FKLOGLV³SOD\LQJ´ZLWKLQWKHOLYLQJURRP 
5 DWWKHVDPHWLPH"\HV« ,WKLQNLWLVVRPHZKDWDFFHVVLEOH« 
 
Q: Can you comment about what other benefits could you find from using this 
tool to support the monitoring of your child? 
R= \HV«,GRQ¶WQHHGWRVWRS ZKDW,¶PGRLQJDQG«LWLV possible to see what 
WKHFKLOG¶VGRLQJV DUH« 
 
Q: :KHQ XVLQJ WKH WRRO« ZKDW \RX VHH RU UHDG represents what is occurring 
within the room? 
5 ,GRQ¶WNQRZ«ZKDW,FDQVHHULJKWQRZ\HV«I mean, considering I used 
LWQRZ«\HV«WKHre (pointing to the space interface) it was reported that 
the child was close to the TV and the picture showed that too« ZKHQ LW
reported that he was close to the toy box the picture showed WKH VDPH« I 
VDZWKHSLFWXUHZDVQ¶WDOZD\VWKHVDPH«LWZDVGLIIHUHQW« 
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4VRLWJLYHV\RXWKHFKDQFHWRLGHQWLI\ZKDW¶VKDSSHQLQJZLWKLQWKHURRP« 
5 \HV« 
 
Q:  are the mechanisms offered to you by the tool of easy understanding? 
R= mechanisms? 
 
Q: well, mechanisms are the means used by the tool to inform you about the 
chLOG¶VDFWLYLW\ 
R= XK«\HV« 
 
4IRUH[DPSOHLGHQWLI\LQJZKHQWKHUHLVDQDOHUWDFWLYLW\«ZKHQ« 
R= yes 
 
Q: Is the sound helping with the monitoring task? 
5 \HV«EXWLWFRXOGEHEHWWHULIJHQHUDODOHUWDQGZDUQLQJKDYHDGLIIHUHQW
VRXQG«VR\RXFDQXVHWKH sound to identify the type of the activity 
 
4ZKDWFRXOGKDSSHQLIWKHUHLVQRWVRXQG«GRHVLWPDWWHU" 
R= \HV«,WKLQN«because this is the one most important to me, it is of my 
interest to have WKH VRXQG«DV , VDLG LI , FDQ KHDU WKH VRXQG, it might be 
enough to identify the kind of activity« the alert area in which the child is 
playing RU LI KH¶V FORVH WR WKH ZDUQLQJ GLVWDQFH (pointing to the space 
interface)« 
 
Q: so, WKDW¶VconVLGHULQJWKHVSDFH¶VLQWHUIDFH« 
5  \HV« KHUH (pointing to the events interface) , GRQ¶W FRQVLGHU that 
VRXQG LV VR LPSRUWDQW« RU maybe yes if I cannot have the other (space 
interface)«RWKHUZLVH«,GRQ¶WFDUHDERXWWKHHYHQWVLQWHUIDFH« 
 
Q: Do you consider there is any disadvantage with the sound provided with 
these interfaces? 
R= \HV« WKH FRQVWDQW EHHS EHHS EHHS« LW PLJKW EH DQQR\LQJ« as any 
repetitive and constant source of sound 
 
Q: fine, but you said VRPHWKLQJ DERXW WKH VRXQG EHLQJ QRW FOHDU« GRHV LW
represent for you a disadvantage? 
5 \HV«LWFRXOGEHEHWWHU LI\RXKDYHVRXQd only when WKHDODUP¶VDFWLYLW\ 
exists« , PHDQ« ,¶P WKLQNLQJ LQ VRPHWKLQJ VLPLODU to the alarm used for 
cars«VR, only when the alarm level is present the sound is heard« 
 
Q: what you mean is that you would like sound only under the alert level and not 
wiWKIRUH[DPSOHJHQHUDODFWLYLW\«QRWDWDOORIWKHWLPH« 
R= one thing, when you hear the continuous beeping is because the child is in 
movement? 
 
4\HV« 
5 XK«VR,GRQ¶WNQRZ«EHFDXVHLIWKHUHLVQRWVRXQG,FDQ¶t realize when 
the child is in movement RUQRW« 
 
Q: sorry? 
R= if there is not sound, I can¶W NQRZDERXWWKHFKLOG¶VPRYHPHQWV« 
 
Q: so, your opinion about the importance of having sound is different? 
5 \HV« 
 
Q: which is your view now? 
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R= well, that it is important« if the sound represents the chLOG¶VPRYHPHQWV« 
WKHQ LW¶V LPSRUWDQW«EHFDXVH LI WKHFKLOG LV WRRTXLHW«\RXFDQ¶WKHDUZKDW¶V
DERXW«WKHQ«I can¶WNQRZZKDWWKHFKLOGLVGRLQJ«LI,FDQ¶t count with the 
sound WRVHHZKDW¶VKDSSHQ 
 
4DQG«LVWKHUHDQ\disadvantage with the sound? 
R= the VDPH«WKHFRQVWDQWEHHSLQJ« 
 
Q: so, it is still being something annoying even if at the same time is an 
advantage counting with it for the monitoring? 
5 \HV«FRXOGLWEHDVPRRWK sound?  
 
Q: and what about the volume? 
5 WKHVDPH«if you can have some coQWURO« 
 
Q: let see, the sound is present and you can control the volume, thus, it stops 
being a problem? 
R= XK«ZHOO,WKLQNWKHVRXQGFDQEHDGMXVWHG«,PHDQLWLVQRWWKHVDPHRI
having an uncontrolled and constant beeping than having the chance of 
contUROOLQJWKHVRXQGYROXPH« ,WKLQNVR« 
 
 
Q: Do you consider the media interface that shows the image associated to the 
event as useful? 
5RI FRXUVH« WKHQ VR«with that you can verify if the system is reporting 
something WKDW¶VQRWWUXH«LIWKHV\VWHPLVO\LQJ« or even more if the child is 
QRWWKHUH« 
 
Q: think about situations on which you cannot see the child when requiring the 
URRP¶VSLFWXUH)RUH[DPSOHremember that if the child is too close to the TV set 
KHPLJKWEHRXWRIWKHFDPHUD¶VYLHZWKHQwhat¶V\RXULPSUHVVLRQ? 
5 WKDWWKHWRROLVQRWXVHIXO« 
 
Q: ok« and when you can see the child? 
5  WKHQ LW LV XVHIXO« WKDW LW UHDOO\ KHOSV PH« having the picture is really 
important because as I said it could be that the tool is sensing and reporting 
false activity abRXWWKHFKLOG¶VDFWLYLW\«PD\EHWKHFKLOGLVQRWWKHUH 
 
Q: so, does it represent a good complement for the interfaces? 
5 \HV«LWGRHVIRUPH« 
 
Q: Consider a situation in which you are doing any household work such as 
cooking or cleaning, do you think there might be a chance of looking to the 
image? 
R= uh, not if using this (events interface)« ,GRQ¶WWKLQNVR«,¶PQRWVXUHLI
I could look through the messages«EXWKHUH(space interface) \HV«HYHQ
PRUHLI,FDQFRXQWZLWKWKHVRXQG«VRLPPHGLDWHO\«ZHOO,WKLQNWKDWLIIRU
example, I¶P using this and I¶P cooking and then I heard the warning sound« 
I ZRQ¶W PDNH XVH RI WKH URRP¶V SLFWXUH« but going to the room where my 
FKLOGLVWRVHHZKDW¶VKDSSHQ« but if it is the alarm sound then I could request 
WKHURRP¶VSLFWXUHWRVHHZKDWWKHFKLOGLVGRLQJ« 
 
Q: just to make it clear, if you are doing something like doing the bedding or 
FRRNLQJ«FRXOG\RXKDYHWLPHWRPDNHWKHUHTXHVWIRUWKHURRP¶VSLFWXUH" 
5 \HV«not LIWKHUHLVDQDOHUW«:K\VKRXOG,QHHd the picture if there is an 
alert? It is better for me to go downstairs and see what the matter is«EXWLI
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QRUPDO \HV« so, LI ,¶P PDNLQJ WKH EHGV DQG , ZDQW WR VHH« XK QRZ
HYHU\WKLQJLVVRTXLHW« ZK\WKHFKLOGLVVRTXLHW",ZLOOXVHLWWRVHH« 
 
Q: thus, \RXILUVWZLOODSSO\\RXUFULWHULDEHIRUHGHFLGLQJLIUHTXHVWLQJWKHURRP¶V
SLFWXUHRUQRW« 
 
Q: Would you consider this tool as a communication channel between your child 
and you? 
5 QRW« 
 
Q: If considering the space interface, does the room layout used at the 
background help you ZLWKWKHLGHQWLILFDWLRQRIWKHFKLOG¶VDFWLYLW\? 
R= yes, because it helps you to identify the URRP¶Vareas 
 
4LVLWHDV\IRU\RXWRLGHQWLI\WKHURRP¶VOD\RXWDWDQ\GLUHFWLRQ" 
5 \HV« 
 
Q: for example, if you are seeing the room in the opposite direction while using 
WKHWRROLVWKHUHDQ\SUREOHPLGHQWLI\LQJWKHURRP¶VVSDWLDODFWLYLW\" 
5 QRQH« 
 
Q: how easy to use the tool services are? 
5 \HV«,FRQVLGHUWKHXVHRIDPRELOHSKRQHPRUHGLIILFXOW« 
 
Q: Using a 1 to 5 scale, where 5 is very accessible, what is the score you can 
give to the user-profile interface in terms of its accessibility to configuring 
services? 
R= ,¶GVD\4 
 
Q: Do you consider that with the use of these configurations (profile interface) 
you could control the tRRO¶V LQWUXVLYHQHVV")RU LQWUXVLYH I mean something that 
\RXPD\EHGRQ¶WZDQWEXWWKDWLV interrupting you, calling your mind« 
R= XK«\HV«EHFDXVHKHUHI can specify what I want« which areas are more 
important to me and what I wish from being informed about the activity 
 
Q: and after, configuring/selecting the sub-services from the aware activity 
service, did you identify any change in the collaboration? There was any change 
with the collaboration? 
5 XK« 
Q: Did you realize any change? 
5 QRWUHDOO\«WREHKRQHVW,GLGQ¶WSD\WRRPXFKDWWHQWLRQWRWKRVH 
 
4VR\RXGLGQ¶WQRWLFHany change with, for example, the number of times the 
V\VWHPUHSRUWHGDFWLYLW\« 
5 QRW« 
5 ZDLW , KDYHDTXHVWLRQ« IRU H[DPSOH I can read here«FHQWUDO KHDWLQJ
sensor, toy box sensor, etc. for me, this (referring to the toy box) does not 
represent a hazardous area«WKDW WKHFKLOG LVSOD\LQJ WKHUHZLWK«EXW LI the 
same place in which the toy box is« is the same place to which the red line is 
WKHQ« 
 
Q: the red line here (the print out used to visually indicate the concepts 
around the general, alert and warning areas) is just a reference to indicate 
WKDWWKHFORVHVWGLVWDQFHWRDQ\DUWHIDFWLVFRQVLGHUHGKD]DUGRXV« 
R= even if we are talking about the toy box? 
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Q: our concept here aVDJHQHUDOPHDQLQJ«IRUWKLVSURWRW\SHZH LQFOXGHGWKH
toy box but it could had been the cooker or any other artefact or appliance«LQ
WKLVFDVHWKHWR\ER[ZDVFRQVLGHUHGEHFDXVH« 
R= was it the space available? 
 
Q: \HV«but, on the other hand, as parent, you might want to know when the 
child is playing around the toy box because you, for example, might be less 
worried knowing that the child is playing in DVDIHURRP¶VVSDFH« 
 
5 \HV«WKDW¶VZK\,DVN\RXDERXWWKDWEHFDXVH,FRQVLGHU LW LVVRPHWKLQJ
reall\LPSRUWDQWZKHQXVLQJWKHSURILOHLQWHUIDFH«ZKHQIRUH[DPSOH\RXDUH
configuring the system to be informed only when the activity is within the 
alert or warning areas 
 
4 ZHOO HYHQ LI \RX GLGQ¶W LGHQWLI\ any difference with the reports from these 
aware levels, I would like to ask you about their scores 
5 ZHOO,¶GVD\«JHQHUDODOHUWDQGZDUQLQJ«DVWKH\DSSHDUKHUH 
 
4 DQG« ZKLFK one of these three services fit your needs in terms of the 
monitoring services? 
R= general 
 
Q: Was it easy for you to use the configuration options to establish the three 
aware levels? 
5 <HV« 
 
4 $UH WKH OHYHOV JHQHUDO DOHUW ZDUQLQJ XVHIXO IRU PRQLWRULQJ WKH FKLOG¶V
activities? 
5 \HV«LWJLYHV\RXWKHFKDQFHRIVHOHFWLQJZKDW\RXZDQWEHLQJUHSRUWHG« 
 
Q: sorry? 
R= that it allows you to select what type of activity you want to be shown«
the activity you want from WKHWRRO«LIDOOfrom the general activity or only the 
ones that are close to the DUWHIDFWV« 
 
Q: and these sub-services are ease to identify in any of the interfaces? 
5 \HV« 
 
4KRZ\RXFDQLGHQWLI\WKRVHZKHQXVLQJWKHHYHQW¶VLQWHUIDFH" 
R= I could identify that with just reading the text«LIWKHFKLOGLVFORVHWRWKH
heater sensor I know that that one LVDZDUQLQJDUHD« 
 
Q: but considering the three levels« 
5 \HV«, OLQNWKLVSRLQWLQJWRWKH³&KLOGFORVHWRWKH+HDWHU6HQVRU´ 
message) ZLWKDZDUQLQJ«is that your question? 
 
4 \HV« EXW« IRU H[DPSOH ZLWKLQ WKH VSDFH¶V LQWHUIDFH \RX FDQ VHH FRORXUHG
SRLQWV«EXWKHUH(events interface), how you can identify them? 
R= with the text, the word that identifies HDFKRIWKHDUWHIDFWV« 
 
Q: RN«but the text is the same for any activity, how you can identify if it is 
referring to general activity, alert or warning_ 
5 XK«DV,VDLG«IRUPH«ZHOO,GRQ¶WNQRZ« 
 
Q: let see, here, do you have coloured spots (space interface)« 
5 EXWKHUHWKHUHLVWH[W«MXVWZLWKUHDGLQJZKLFKDUWHIDFWLVSUHVHQW« here 
WKHUHLVDPHVVDJHUHSRUWLQJDFWLYLW\DURXQGWKH&+VHQVRU«DQGWKDWLVGLIIHUHQW
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WKDQZKHQUHIHUULQJWRWKHWR\ER[«LI WKDWLVQRWYDOLGWKHQ,GRQ¶WNQRZKRZWR
identify the sub-VHUYLFHVLQDGLIIHUHQWZD\«what about the sound? 
 
4VRXQG"<RXGLGQ¶WLGHQWLI\WKHVRXQGZKHQXVLQJWKLVLQWHUIDFH" 
5 \HV«EXW LI ,¶PFRQILJXULQJ WRDOHUWDFWLYLW\ WKHQ , FDQXVH WKHVRXQG Wo 
identify that what is being reported to the events interface is for alert 
DFWLYLW\« 
 
Q: did you find any benefit using the sensitivity or the threshold parameters? Did 
you use any of them? 
5 QR« 
 
Q: well, and do you think there is any benefits having them? 
5 \HV« 
 
Q: for example? 
R= to know how far or close the child is in relation with each of the aware 
areas« DQGWRNQRZKRZFORVHLVWR«LIWKHFKLOGLVZLWKLQWKHVDIHDUHDWKHQLW
LV ILQH« LI WKH FKLOG LV ZLWKLQ WKLV DUHD WKH WRRO PXVW QRW UHSRUW DFWLYLW\« I 
NQRZWKHFKLOGLVRN«LIKHPRYHVIURPWKDWSDUDPHWHUWRDQRWKHU« 
 
Q: right, that¶Vin relation to WKHWKUHVKROG« 
5 \HV« 
 
Q: and what about the sensitive parameter? 
R= what is the use of the sensitive parameter is? It is« 
 
Q: the sensitive parameWHUUHIHUVWRWKLV,¶PXVLQJRQHRIWKHSULQW outs to show 
what the sensitive parameter is used to) 
5 XK\HVWKDWLVZKDW,ZDVWDONLQJDERXW«LIWKHFKLOGLVZLWKLQWKLVDUHDRU
if KHLVKHUH« 
 
Q: the threshold is used to define this line (pointing to the alert boundary), but 
not the sensitivity 
5 RNWKDW¶VDVKRUWHUGLVWDQFH« LVQ¶WLW" 
 
Q: sensitivity means how much variation exists from one movement to the 
QH[W«,PHDQIRUH[DPSOHWKHFKLOGLVFPIDUIURPWKHDUWHIDFWDQGWKHQH[W
movement sensed is around 25 cm, if you configured the system for a sensitivity 
of 10 cm then the system must not report any activity. That is, changes on 
DFWLYLW\OHVVWKDQFPZRQ¶WEHUHSRUWHG 
5 ZHOO«LQWKDWFDVH,IRXQGWKLVLQWHUHVWLQJEHFDXVHLWPLJKWRFFXUthat the 
FKLOG LVEHQWRYHUKLVNQHHVDQGVWDQGLQJXSRUWZLVWLQJKLVWUXQNDQGWKDW¶V
FRXOGQRWUHSUHVHQWDQDZDUHHYHQW«VRVHQVLWLYLW\FRXOGKHOSWKHUH« 
 
Q: despite that you GLGQ¶W KDYH the chance of using the other two aware 
services: on-demand and digital-album, in general the concepts around these 
services are clear? Do you think it might be useful? 
R= um« LWFRXOGEH«ZHOO,WKLQNWKLVLVQRWVRPHWKLQJWKDWPLJKWEHXVHIXO
IRUPH«,GRQ¶WZDQW WRVWRUHDQDOEXPZLWKWKHFKLOG¶VDFWLYLW\«ZKDW,UHDlly 
ZDQW LV WR SUHYHQW SRWHQWLDOO\ KD]DUGRXV DFWLYLW\« DQG LI WKLV FDQQRW EH
FRPPLWWHG LQ WKDWPRPHQW«, might not be LQWHUHVWHG«,WFRXOGKHOSPH LQ
the situation on which the child has had a bad experience«VXFKDQDFFLGHQW«
DQG , ZDVQ¶W with him at that time« VR LW FRXOG KHOS me to identify what 
happened« why he is EORRGLQJ FU\LQJ« , FRXOG JR WR WKH DOEXP WR NQRZ
DERXWWKDW« 
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Q: considering now the on-GHPDQGFRQFHSW«GR\RXILQGLWXVHIXO" 
5 \HV« 
 
Q: what is its utility? 
R= that it offers to you all oIWKHLQIRUPDWLRQ« 
 
Q: are we referring to this service (pointing to the on-demand service)? 
5  \HV« WKLV« LW JLYHV \RX DOO WKH DYDLODEOH LQIRUPDWLRQ UHJDUGLQJ WR WKH
FKLOG¶VDFWLYLW\DP,ULJKW" 
 
Q: could the system demand too much attention from you? I mean, you are 
hearing the beeps, you are aware of incoming events and so on« 
5 ,GRQ¶WWKLQNVR« 
 
4ZHOO,¶PWKLQNLQJLQWKHVLWXDWLRQ in which you are carrying the tool and you 
are with one H\HRQWKHWRRODWDOOWKHWLPH« 
5 QR« 
 
Q: could it interrupt your activities, for example, interrupting you when doing the 
household tasks? 
5 QR«,WKLQN«,FDQGR ERWKWKLQJVVLPXOWDQHRXVO\« 
 
Q: Do you think you would trust a system like this? 
5 QR« 
 
Q: why? 
5 ILUVWRIDOOEHFDXVHLVVRPHWKLQJQHZ«DQGDVDQ\ new artefact you need 
to use LW«WRH[SORUHLW«you can¶W adopt it fully from the beginning 
 
4 IRUKRZ ORQJ\RXQHHGWR WU\ WKH WRRO WR«RUZKDWFRXOGEH\RXUFULWHULD WR
make a decision if the tool is reliable/trustable? 
R= ZHOO«a good reference is if RWKHUSHRSOHDUHXVLQJLW« 
 
Q: so the adoption of this type of tool for you depends on what and how many 
people are using it? 
5  ,¶G VD\« it LV OLNHDQ\QHZSURGXFW LQ WKHPDUNHW« sometime they offer 
VRPHWKLQJWKDWGRHVQ¶WZRUNLQWKHVDPHZD\LWZDVSURPRWHG«you can¶t be 
VXUHLIWKHQHZSURGXFWZLOOEHXVHIXORUQRW« 
 
Q: let me re-ZRUGP\TXHVWLRQ«LIWKLVWRROLVEHLQJVROGDQGLVEHLQJXVHG« 
5  LW PLJKW EH DWWUDFWLYH WR EX\ DQG WU\ LW« IRU D PRQWK SHUKDSV« MXVW WR
FKHFNLILWLVXVHIXORUQRW« 
 
Q: Do you think you would modify/change the way you do childcare? 
R= modify? 
 
4,PHDQ«LI\RXFRXOGFKDQJHWKHZD\\RXORRNDIWHUWKHFKLOGWKDW\RX« 
R= it could be (laughing) 
 
Q: yes? 
5 EHFDXVH\RXVHHZKDWLVKDSSHQLQJRUZKDWWKHFKLOG¶VGRLQJVDUH«VR\RX 
FRXOGVD\«ZK\I should go downstairs if I can see here (media interface) 
that HYHU\WKLQJ LV ILQH«WKHFKLOG LVRN« , WKLQN«VD\« it might happen that 
you are less aware of what your child is doing, learningH[SORULQJDQGVRRQ« 
 
Q: is it a position of being less worried about leaving your child alone in a 
different room? 
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5  \HV« ZKDW , WKLQN LV RQH RI WKH WRRO¶V JRDOV is to be aware when, for 
example, you are cooking, or doing something else, and it is important for 
you to know about what your child is doing. The disadvantage could be if you 
PDNHXVH RI WKH WRRO ZKHQ \RX DUH QRW EXV\«ZKHQ IRU H[DPSOH \RX DUH
FKDWWLQJ« and so you could prefer to go on with your conversation rather than 
spending WLPHZLWK\RXUFKLOGEHFDXVH\RXFDQXVHWKHWRRO« 
 
Q: Would you want the system warn you even if you were in the same room?  
5 MXVWZKHQ,¶PLQDGLIIHUHQWURRP« 
 
Q: how many mistakes did you get when requesting the picture and realizing 
that the child was not in the point reported? 
5 QRQH«WKHRQHV,UHTXHVWHG IRUZHUHULJKWSUHVHQWHG« 
 
Q: all of them? 
5 WKHRU,GLG«\HV« 
 
Q: and if the tool starts ZRUNLQJHUURQHRXVO\« say you asked for pictures and 
realized that the child is not present on the picture, is there a criterion you can 
use to stop using the tool? 
5 \HV«,FRXOGtry WKHV\VWHPWRYHULI\KRZUHOLDEOHLWFRXOGEH«LIQRW,¶OO
VWRSXVLQJLW« 
 
Q: it is possible for you to think about a number of errors, days or something 
like that you could include in your criterion? 
R= it is just about the reliable collaboration when reporting an event and 
XSORDGLQJLWVDVVRFLDWHGSLFWXUH«DQGSHUKDSVLQWHUPVRILWVVHQVLWLYLW\WRR«
YHULI\LQJLIWKHWRROLVXVLQJLWDSSURSULDWHO\RUQRW« 
 
Q: In general, again, is there something from the tool that you would like to 
improve? 
R= XP«QR«HYHU\WKLQJLVILQHIRUPH«LVRIHDV\XVH«LWRIIHUVWKHSLFWXUHWR
YHULI\WKHDFWLYLW\«WKDW¶VRN« 
 
4OD\RXWFRORXUVEXWWRQVWH[WPHVVDJHVFRQILJXUDWLRQ« 
5 QR«HYHU\WKLQJLVILQHIRUPH« 
 
Q: Is there something you would like to have within the PChCT? 
5 QR« 
 
Q: something else you want to add? 
R= do I need to carry the PDA all of the time? 
4\HV«GR\RXWKLQNWKHUHLVDGLIIHUHQWRSWLRQ" 
5 ,GRQ¶WNQRZ« 
 
4XKVRUU\«PD\EH,PLVXQGHUVWRRG\RXUTXHVWLRQ« 
R= because if, for H[DPSOH,¶PFRRNLQJDQG,KDYHDQ\SRFNHWWRSut the PDA 
LQ« so, if I put it there (pointing to the kitchen space on which the 
microwave and sink are) LWFDQJHWZHW«this might be DQLPSURYHPHQW«D
display in the kitchen« to present information when you FDQ¶WKDYHWKH3'$
ZLWK \RX« or if D EDVH RU D GRFN LV DYDLODEOH IRU WKH 3'$« , PHDQ LI ,¶P
cooking the tool can be placed WKHUH« XVLQJ its special space in order to 
XQGHUJRZLWKERWKWDVNV« 
 
